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' * . • ■ ' • . . ' 

«5gae^oW^Sr^*U^iRl3 6 k b^E8-*iDNA^Wi5 (HI 

mm) o . : ,\ , ■ ' 

■ ■ i 

lOJHXe^fiT^y !?>r^y/Aicj£3^64o^«*ic»'rtfeixS (E l 
E4 ; ElMD»«r*1r) o *lxfef4 6oo<B*l|MSk«r**. **u<b SflWT'n^ 
-^-^b-CV^o SSSSfif (LI - L5 ; LfiflHUS *:*-*-) ttfcflMBW " " 

LP) i»6|s?StlS. ♦ ' ' ' ' . 

■ . - ' 'I ■ 

j£^»^J&a>£>f^ftfc 2 9 3S(Graham et al 1977 ,J .Gen. Virol . ,36,59-72) 
B (RCA, 'iPfetMla^lf^Xhtt^tffSV fcliMlC *jibO*tt 



£r££L-CV^ in vivo »a^a**tftV^>T/v^afi : f"'0**fS^*:tt<i" 



. ( . , . (10) . . 10-506542 

..-.»■ 

^in vivo -c^l-t'.' ^f^ffl (^-eroiS^SJtO *©JKLftas.b£5£Wi;i38 
Az-cw^r £^#»ftit£>fts*>f /^^^-rfeo, ±ia^m^ttnffiffi^a 

ft£ e cioj:?^^*^ 

W y Ka>fe«S*£ft£o. -f ^jBS^T^/^^^CAV-i ^fcfiCA 

V-2. h y&»<DDAV&1tftftt>$\CVismm<DB a (Zakharch 
uk et al.. 1993, Arch. Virol. ,128.171-176 ; Spibey and Cavanagh, 1989, J .Gen 
.Virol., 70,165-172 ; Jouvenne et al. , 1987, Gene.60. 21-28 ; Mittal el al . . 19 
95. J. Gen. Virol.. 76. 93-102) a*Xfc:ftfcttfc3Stf feft*. VfrVtt&b, »* 

Tf y W^^^"" (Graham and Prevect, 1991, Methods in Molecular B 



, (>) (11) • 0-5065 4 2 

f ' • 
iology. vol. 7, p 109-128; Ed:EJ,Murey. The Human. Press Inc.'') ( 3& s ^^bV^ 0 

i , ■ • 

I - ' - ' . 

\ZV 7. ffil^DNA (cDNA) f'fmtt&m&f'f 7 ('X fc 



V* ■ • . 

"*«•'■'' . » . . 

^D<^y;'IL-2, IL-6, IL-iq*fcttIL : 12';»18B. 

■ • ' ' i 

^ (TNF), . .= b=-««H*. (GM- CSF, C-CSF, M- 

i 

csf® ) 

7-f^fcfi5=^ho7^^ ^>>^ I> CFTR (8JfittJ8l££XJR 

SiSu^dLV-:^— ) *w**JL ^g^/wev' (hgf) ) ; 

fc*Lfc#»-*:^F (rm^RNA, fit*. «IJS5>jS*fc«:*K»A^ 

(o&givtem irzmm? 

F " (ftffiJBttSr^-rSfitJHaKy ^^K. CUS^^ h-^ fit*. 

Otij^/u^^A-x 1 ^ v^V^— if (HSV- 1 TK) . V 



< 13) 

"■ , 

G4 1 8«C»i-5iiBttSr#*i-6n e ot^f (**^ Y^ls*? 

— tf*3— Ki-6) > d h f r (v?fc Knigl/^^-f) Stfi^\ CA 
T P7^7x^3-;>7tf/I/ b7^^7x7"^) jfite^x P a c (^a 

"'I . • 

• ' . ■ 

!f£*ais-c#*** w**- KEjyo»aicMftB*«t % fe'NA (r^-tv 

<fcV\, «x.tf. HSV - 1 TK. ^X^fcfit hPGK » * 7 - 

tf) , ai -Sthy^» (fff»»*te) *5J:^Si/n^y^ (y> 
Ifi^ro/n*-^^, SV4 0W;^ 0.) UJ 

&SS*IS* W>ho S^^vugE^k jR^ttflsEflk <E^*MSE*k I 



. , (14) ( . 10-506542 




W</K MBS* mRN A©ft3£tt*fcttftfc D I-SIR© ^ 

(RTiB-C«>ixtf*3'-K) EMfc#«EL-cvvcJ:v\, 1-2 5. W 



(15) #*¥l 0-5 0 6 5 4 2 

' . »• » 

• ■■ ■ 

... 

I*l5>OSIIl7^ h~ * (lac) X-^nlsiDMlCj: "}RM**bS 0 lac 
fc£l>J*ftiEGossen et al.,1995, Science. 268. 1766- 17i39t£iE«£*Vfcj£ 

sjg^y^f Koi^^#bti5^/y ^ K^w^s^otti . 
y^t/^K fh.7t-<^yyy^Uixt- (t e tR) *^f±^^h 
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1?-^ ^ y ^*^<n> (t e tO) '0>&«t«£*lfcllttB&iaSfflV^*l,6. 
K$^^T^^5 (Hillen et al . ,1984. J. Mol .Biol .. 172.185-201) . flfiEtt, «|A 



fcU^l : ?-<0fcfe<Ofe-g-as^^Sr«SiLTV^S., "^u-f-" (t e t 

y ^y T/w^-y— (tetR) ^.it&titikWgT- h?^? V v<a*S^i*. 

P 1 6* wS*Jffl>ffittffcK*>r ^G>1 3 OC^iSr t e t Rt<om<0 

M&frttttc^ »t "f > 7t^ ^ y > h 7 y^r ^ f ( t t a) 

" tf^Stufc^ W^KSrfflV^Sr t«Cj:5»b^5. Gossen : and Bouj ard (19 
92. Proc. Nat K Acad. Sci. USA. 89, 5547-5551) r. OWffi»aSK«*MS"C«ffi 

ft-CfcSC tSr*iS^L^o S#tt(E^&?U (TATA^y^, <£^§8*&SlS(fc 

^) <£>_tsfci;:£> £ t e t oov>< o^>o=i tr— o=i> hn^ric^^ixfcy tfv 

mu\z£*>m.m£tlZ>o Kim <D?;U—7 (1995. J.Virol., 69 .2565-2573) * 

"i . ■ 

» • 

^^-f— t tacj; o»ttft-e*r^ f7t^^ y ^ic* 5 »iw-e# " 

'WC*fc#*LV\ t^U4#fe, t.e t Oga^jaSTATA3*^*£>3' G3*> 
, &tLtettt>*) lC«#0#Wc*5jtoh/C* t e tOtrMtSt e t R©ii!lfc 

Gooding and Wold. 1990. Critical Reviews of Immunology . 10.53-71) & = — K 
fc»«IMttlc£*JxTV*av^ flUBWPMI (E3) £fcf*^«^n^— 



i • 

I 

.•*••' * • . ' ' 

„ , (18), , tS¥lO-5 0 6 5 4 2 

*i"<^Jtfc*i~) .&te^l-l2S£^;t5(Ensinger and Ginsberg. 1972 , J. Viro 

1.10. 328-339) o , • ' • 

ff*uv^««f^J:'*^tt. *H^ia$rfy Mw^^-ttE2, E4£ 

-ftti L 1 - L 5 , ^01^±0!)H'/^^I^$;ftt^»^^■e^^c 
t*J^WWi; ORF3, 6*5it)«/ffctt7=g:3-Ff5S^S:E4 

L^V^ ; Ketner.et.al. .1989. Nucleic Acids Res. .17.3037-3048) o . ' 

tdS*r*J"C*>5 v -r-<T03m^-fr (E 2*5«fctfE4. E 2 *3 <fctfL 1 - ii 5 , E ' 

4*5j:tfLl : L'5«fcf4E2, E4*5<tt/Ll - L 5) 

' - ' • • ' I 

0 $f^U<f^^^7 t ^^iC^-r?,^tiS^J (flttfTAR, RRE. 

! ■ • i . . 

t e t o#) ^M^^So 031*d>fe, * — r 

^7^? k^^- s^dna^) $r^A"r-5^«)o-r-<To^2p^^, 



< 19 ) • . 

i , ■ 

^_^- t TA|££9flSttflS-Ct^< itlO, »*L<t4l'v20(Ot e 

i 

p^^rtttt^^P^^ttSo *B*i*fflfi&*tM' fr— tTA) £ 

ism £ i*\ rf^^ ^^3B"e^o»a* s t *t* v ^ £ # ii y ^ u $> * 

(i) E4««, #l:ftf©t-^y-f^^7U-A6i3W7 (ORF 
6/7) *3-K"t-5BB?Uo^«*feWt— »; fc£^f±tt;:b K 

(ii) #CifWDBP^y/^I (DNA^W^f) ^^fi 



(20) , . 

■ • ' ■ » ' , ' 

* — WffiffilSNtTfe^^ El, E 2*3 ±VE 4^«JO^*fcli— gB^A/"? 

r£-C£>5o *»^^l/-5ra> (**»«) OS^irtffitt. ^PWlCttSX 
1 0 B pfju/ml»±*'#*L<ril x l 0 9 pfu/ml^±. »#&fC#*L<l*5X.l 
0 9 pfu/ml^±^ L<«: 5 x-1 0 10 pfu/ml«J:"?&6o p f u<hV> 

ttTV^S. (Graham and Prevec. 1991, *s*lfb*t6. * 

6ffi«»Ja^K^S^«fttt^^^tt^^*ffitt- *Wfctt5 X 1 0 9 ifu/m 
1«±, #£L<fil X 1 0 10 ifu/mlK±, ife^l^t<li5X10 10 ifu/iD 
1»±, 3Elc-Ji#*L<tt5 xio 11 ifu/ B lKJi-T?*><5. V f u i:V*3Jfl»W: 

ifllX -Gal (5 - /o* - 4- ^np-3->fyK!)^ /3 - D - h 



(21) M4t¥l 0-5 0 6 5 4 2 

■ • • • 

• * ' • • • ' 

6Ci:J)5-et^o 5^fft<0*-m, ATCC (Rockville.USA) <tfj;5ft 

3i/^^ 3 yCAfl3SVero l SI (f/U) /bHK (aA^^H , MD 

CK (>CpO *3<J:tfMBDK (pis) CHOI (/NixX^— ) ^fcteftfr!) 

let f3R'(HeLa, A54 9, MRC5;W138f) ^*fffe*l5. b^L 

'* ■ . 

*»MI-*6«!Jfcttl>^^«t-fttJ SSKimRJSttftStfff (Graham and Pre 

vect.i99i f "«r») fc*v\ «*tfa»4aia*^o^^-^j:t^r^y 

' flleffil^tojfca&X.tei 5 Escherichia col i (E.coli) ~TMn vitro"C.!>>f /V*^ 
— £f££>r £ t>#;t6;i i:^pjtg-efc^ (*»J*.rf, French Application 9 
4/1 44 7 0M o 

(i) Mtv^tf—tK b9>*7** hZtitzmffifmm&nztiibl^ 



(22) , . 4$^¥ 10-506542 

(■•*-. . ■ 

■ . ■ . • ( . • 

mmm*m^%ttz>o t5 i m&»m\t tufa m%M*mmmmmmzti' 

i -*<''.* • ' ' ; ■■ ■ • 

K i ' 

«fttt9>f/^^OfP«*ttfct>B?irS. (i) e t oga^u • 

- ■ * . i 

£5' Fd- A-TI-&5E 4®8^0RF6 

(ei^e4~> a^ciwi, ^^^ite^*sA<?i^Haic^Lrii 

, • , . . . 

^no^ltt, f&SfSfctt^KJMt UT:Wlifc£.S « ' 

t 

-ae^»* Sfil&ttttffi. WRftSfcttSav^r* Duchene' s 

^ *3 <fc T^Becker' s ^ S/— 

m. ±**itix=-T*/-A'-c. w^wrt. at. ffifcrt* #mft. mm 



(23) 

t 

«rfc. ^/^ft^tti o 4 -i o 14 p f u (^7-* 

. ^Jtciil 0 5 -ll 13 pfu, #£L<«1 0 6 -l O 11 pluOffii 

^*Q.;27 £ *b <5 o * o&ztre 1*^3* WfiL£ *> e>flF* $ ft 5 T :> ^ V h * f±B« 

'i • 

•/-^C J; 5«« in vivo J&#a»6>*fflllS •'(#tt»*BJia, 

Hitt (o-ioo©ttt»tt'«Shfc) tFrf;^^^-f/5oy 

CMVyo^^- (pCMV) ICiD^^itStTAi:, SV4 



(24), , tS?1 0-5 0 6 54 2 

H3-tt t T Aia 13" V H E 4 f «(DO R F 6 *3 «tt5'7 O^gl* t y 

i . ■ 

» . 

i ' . " § .. . 

) ' ' 

jX*<^— ? /<0-pTG4 6 6 2<DMM*Cfc5o ft**** v V «U 
;^;^,MLP^*^- (Ad2) ^<D^|c 0 - # 7 ^ h v^-if £ 
3 - Kt^iSL a c ZS^J;i;s V4 0 !>>f;^^y 7f ^Vfti/^t/V ( 
(p A) fabftZo 

oT. t TAii5i*tt8SS©*ty b £r^A,fc\ p TG 4 6 8 2 CD« ' • • /. • 

g!7«:, El, E8i3j:t;E4ffi^M^ixfc7fy^^^-<^^ 
-1?fcot, t TA©il4tt8*ffl©*ty h^/ufc, ^-pTG4 6 8 
3C0«B&ST*>5o 

0 81*. (0T t e t O - CMV i b^ZfrlZ t e t OlB^JO 7 =2 l^— lc£ 9 
JfeffS^CMV*/h-/P*-^-. (-5 O.ay bn-^T-C) tT . 

AOi4eSS?:ftt5; ^-p T G 4 6 7 5 Ol»|g|T$)So 

oT. t TAOB*lt»Si05l;ty b*<£AstZ. ^^pTG4 6 8 4 0« 

HlOtt. El. E3i3j:^E4®«0^mtifcrf/^^;^-<^ 
^-tfeots t TACORSttMI^*?/ FSr^fc\ ^^-pTG4 6 

(03yfPWVTl:fe5rfy^'l'/^E4g^ORF6/7|5it;tTAi 
G5.6 0 6<OMit*fc5 o 



<25) 

01211 ^^-pTG9 5 7 9-C— h7>^7x^ b^^tr V V 
*4 ? y ><Z>#ffiT (+) *3j:tWF«ET (-) TWHSJxfci? 9 3*»fifc*3r*5 

TlSS^f* Maniatis et al. (1989, Laboratory Manual, Cold Spring Harbor. 

Laboratory Press, Cold Spring Harbor, NY) VWft£tl1tmteik±¥&i.Tfift¥ 

i , . . 

if^l^V^3 0 ^1^7^ K£/fH^^n--:x;rx^te E.coli « 
5K (Hubacek and Glover. 1970. J. Mol .Biol . ,50, 111-127) £fcf*B J 5 1 8 3 
(Hanahan, 1983, J. Mol. Biol.. 166,557-580) "C^5o &&<Dlfct> ii ®m#}&&Z-li 

R Pro toco Is- A guide to methods and appl i cat ions. 1990, Innis.Gelfand.Snin 

ksy and White ed.. Academic Press Inc. #f&) . fflRSMfctotetBfcJBt^ hfrZ 

i • 

StffftiU E.coli DNAj}> y ^ 7 — if I (Klenow) 0*#r;T'£fllVvr 5' ^tti^ 

*9 KS**o y^/^^gff. (Maniatis et al.'.MM) tf^rffeixSas 
, DEAE-f^h^SHf, xki7 hP^U-i/aV, aSJSE^a 
<5<*ife. W^n-f ^v?ai^ixa >&titeytf>> — J*(D&mK&<5<jj&;<D£ 

Ad5y/^ (5' ITR, cn^^r^^^— i'a ^IH^J^^T^E 1 ^*§£) <0 
5' bhK11ft^2 9 3^ (Graham 

etal.,1977, fttTS) (U7r l/^CRL 1 5 7 3TATCC3&^AfCt5 
) Ad 5 E4I$ (n t 3 2 8 0 0 — 3 5 8 2 6) irpa c ^^S^^CD^m 
h^ffUfc^^^^ KpTG 1 6 5 3 t?3c«»l-«fME»S ttfc 2 9 



3 3Ucfc3fc-r<5.TG 1 6 5 3^ (I^WIW0 9 4/2 8 1 5 2, Kffiffl 8 fclfB 

' ' * • ' . • ' 

y7M7 3 2 6 p -CGenebankx — C§i^£*VT:v>5 £ 5*Ad 5tf/J± 

as ■ ♦ •' • • ■ • . 

r*>«-CWu .(l.) hy^^b^w^f t 'TAfe«*fti:»S"C»2 
9 3^**^.1^, (2,)/E4««<D— W^^./U^ie^'t TAClSft 
5 t e t OBB^JOaV hn- /WTKSSJtoftfcT'TV iM/W*-<^ ^ — 
V^TBMBLTV^. t^©^<^ ^ - O > 7 V ^ 7 * ^ 5/ a i^ft t 

*5it;tTA^MI»^*if&l-«t:^ h9^«iSix5^e>T*)5 0 3r;*^t 
J:l^«fiiOlRI«Sr«0l»i:*._ 

i. >7^r.^f^-^ t TA«r»a.i-s«tt*«>«* ■ 

tcs V4 o Av-^/v^e>^^S$ix6^a*-fe^ hop** y in- 1 

V (Lathe et al 1987 .Gene 57, 193-201) $*^<D? n — n>-^^^#5 0 

Morgenstem and Land. 1990. Nucleic Acid Res. 18 .3587-3596 ; GenebankU^T 
l/yxj O 2 4 0 0) o 

3£?T LT, ^^-pUHDl 5 - 1 (Gossen and Bujard.1992, ttTS) £S£ 
^Ssp l&ZXfHp a IT'DitSo CMVT'D^-^HaD frftZtlZ t 
TASr3-K-t-*ia^JSr-S-A/^»ffrSrpTG6 5 2 90R»ttRI^'o-=y/ 



tt, pTG4 6 7 3$:#5 (02) 0 ' 

tt^fe, tTA<D«Sffl^^-J3J:t|!I^^- (flttfpUHDie,- 1 

*5£tfpTG6 5 2 9) ^7^7x^ >$t5wi: Wffitfcofc, 
X7x^ flMfcaKJftJfe (^a^^Vl jig/ml) TJg#-T£o 8 0«t 

Vft/h^n ^8— & —<D =i V h n — /PTlC*5^fe y * — f ^ 9 — pUHC 1 

3 - 3 (Gossen and Bujard.1992, WiW 3r/8l>5o ^ n — 

*» ■ 

fSPromega rfTlSO^r^ h ( "Luciferase Assay System" ) t± I^V^WDS!]^ 
COfe^^v'V^^— >a (LS5 0000TD, Beckman) £r/8V\ 

2. E4®fe^<03§m# t TA"CR»U5 STf; /IsX&mZlk 

t b»-^T^i3d^Tft*«lC t TAO#SET^i£ii$^^ORF 6 

*3<fctf7&:3- K-r^ga^JSr^VNT, E 1 *3<fcT/E 3^*££ E4fi«(0-S^ 

^^^-pUHD10-3lt 7 0(0t e tOn^tCMVi/h/o^ 
— (g?lWfil^fC- 5 3{& ; Gossen and Bujard, 1992, WlW £r{fc*TU 
fcX ho I - Ec pR Ii/t^7^^; K p B R 3 2 2 u — =. >->/d^ 



(28), ( .' #^1 0-5 0 6 5 4 2 

■ ) ' . ' 
»*' • * '" . • 

BamHIT* (^n^-^-^TUcfittSStt) . pTG 

• . • . • , • 

1 6 5 3,^f>#.f>itTdkF K1f ^SB^ifcW L^B g 1 II - ' 

BamH.m^lfAlT, pTG4 6 5 8£#£ 0 

^^-pTG4 , 6 6 4(t B 3 1 UU&&^ft&Q&frfl1Zv>tfVU (Lath 

e et al. ,1987, !?&*§) OKp n I - Sma I SH&f^OKp n I- -Hp a I 7f 

/fr-f/^WJv W^Utf P2 5838-3 2 00 4) <D{?xj — 

• ' ' t 

5 C ftv^E3 O^C^P^ * K 2 7 8 7 1 - 3 0 7 4 8) $r^^0»f ( 

■ ' ■ , • " .. i 1 

Hp a I - H.) n'd III) !CJ:9j»<.. ' - • . , - " 

0RF6*3i^7,O«»»affl*-fey hSrftf ttXhoI : Hp,a IKffrt ( 

• ■ » . 

pTG4 6 5 8^bflitU B g 1 iiTM^nTKl^jT-^i^ilt^^ 

P TG4 6 6 8^i^pTG4 6 6 9$r#^ e if liffillMfeiia OTf; . . /. • 

^>T/U^^^ — * tC^A-T^o "MLP/o^— La c21fif SV4 
o p A" J8S**'y ►^E l«*oftt>0 fc^ a-=>^*iitJSr:*ft-<^ ^ 

ffcttfLTV^S 0** WK2 7 8 7 1 - 3 0 7 4 8<DX&:) I ggltiJSWO 9 

4/2 8 l,-5 2©3(**fl4-|C|B«**t-CV>«) '«»i^^pTG4 6 6 3 ri* 
-C©e»OfcJ?>JcfflV^bJxSo E.colittJiaSrH in d IIITMSSfrtfc p TG 4 
6 6 8$tttpTG4 6 6 9 i:Spe.It?fi«fk$^^/^^^-pTG 

4 6 6 3-CHfiF*KK»**t, pTG4 6 9 6 (H 3 ) fc<tt/pTG4 6 9 7 

£3R*-C*>*ttf, ^^-pUHDi o - 3fat>&ffi£1nfzh<o<D& b fcflMBL 

5 5^D¥-^-t J: D E 2 7 p B*-^-S:a*»x.S*5^ £>£VM2E2y 
o^-^-OTATA^y^^^lSlCfcSE^JSr^^^T, t.e tOE^JO 



(29) 

3. ^^/^^U'T<D^m 
^^;^-<^^-pTG4 6 9 6tfc(ipTG4 6 9 7$:. &\ 1 <£> t TAlrl 

fli] 2 : E 1 joJ:t5E4^Qfc^CD^^4 6 7 7£>1f£#^fcpT, ' E 4 gP5§m 
jj t TAti^tH t V 

'i 

^ h^tt^ia^, E l^$r«^tcjoi^E4«tgSr t T ( A^-e^ffli" 
1. 

p T G 4 6 5 3<DXh o I ■ - B a mH I Brtf ( "tetO - CMVft/J^D* 
— ^ — OR F 6 4o<tt5 7 w #-fc<y b^G^rTS) Srl^^-pTG6 5 2 
90S a 1 I *$J:tfB g 1 HM^I^AtT, p TG4 6 7 7 £#5 0 6 0 (O 
IH4>n-:/£2 9 3^<D ~?*sa 1st ~7w<< 

t TA^«lCMt57 P 7^^ KpUHD 1 5 - 1 



(30) , . 

»'" ' 

V^*/A»c«al!-C, El«^tti?!)l:tTA (CMV^D*-^-) CD 
StfttSSffi^**? >t^p TG.4 6 8 2. MIX* E4««lipTG 4 
6 8 3^^'j«c 

4 5 8*3<fcT/3 3.2 8 - 5 7 8 8 fcl;bfc £gB?!jO p # U II (Lathe et al.,1987, 
mm «f^Olf7w36>b#eiJx-5^^— p TG 8 3 4 3"C$>5 (0 4). o 
B g 1 IItC<fc5pTG8 3 4,3toWmtnencNffi)i^ntem»\£+ — & 

. ' i ' • . 

CMV^a*-^-t*©tl-.t TAE^J^rMttpUHD 1-5 - 1 <£> S s p 

h<Dl&m#)W&X-^& 5 t TA*ty hOffA$rtrH^pTG4 6 7 4 
£ 0 r<£>B Ad5(D5' I TRteZTf^^lr^is'r — i/a ^IB^J (n 

t 1 - 4 5 8) . E 1 a c Z.16^©«8S*ty ht. E 3 

W&&&t>ifrlZ»y)<OT&SV4fr*&m (^^^K3 329-27 870 

*5£tf 3 0 7.4 9 - 3 5, 9 3 5) mfc'^^-pTG4 6 6 2 (El5) &S 

it 1 

E.coli^B J^Clal T?Bifb$^fc^^-pTG4 6 6 2^.SgrA 
I *3«fctfB s t EII-C8§§£;ft,fcpTG4 6 7 4t?^te»**X, pTG 
4 6 8 2£#£ (^6) 0 r<Offil^l»a»^a*T?W:, pTG4 6 6 2<0Lac 
Z^ir* p TG4 6 7 4 ^feWfcWf^JC J: 9 ftt**l5 t TA^ty h — 

/<^^-pTG46 B3'.M7)..tt, C 1 a I XM^thtz p T G 4 6 6 3 i: 
SgrAI *5<tt/B s t EII^»r^^cpTG4 6 7 4 irO^-Cin vitroffif^ 
9* ra*oa«HCttV^#«. ^^pTG4 6 6 3(t E4®« 
<D±Uft U^-f- K 32994 - 34998) #5feb*LTV^ £ 5 

BfcV^ p TG 4 6 6 2 £^-C£>£ e 



• • . ,, -< 31 > 

I. ,. ■ 

i 

/f/M^^-pTG4 6 8 4*3<£tf pTG4 6 8 5 Srf^K^&o ♦ 
pUHD 1 5 - 10CMV/o^-$:Xh oI-Ec o,R I #T>t" 

pUHDl O - a^b^i^n^OiKt^^n^^^no P TG4 
6 5 9^e>n/5o ^CO^-fe^ b&S s p r*5<fctfHp a I mWf\C X *) b 
UMBU B g 1 IItI®{^ilfc^^-pTG8 3 4 3*^n-=:^U 
Klenow^tf^SUT, pTG4 6 7 5Sr#5 (0 8) 0 &V>T-E.coli#cB J 
S g r A I iocfctfB s t EU^llhm:£tltc±m<<? fr-tm^C 1 a I ^lEgtffc 
$HfcpTG4 6 6 2£fci*pTG4 6 6 3 X^^KSs&^iirT, *BH3l$*a& 
jL\z£ *) 9 — P TG4 6 8 4 (19) $3<fcl/p T G 4 6 8 5 (g! 1 

0) £#£0 

^/w**^*. fhw^y w*&TT*m2. i<Dm&<o£ o^mm* 

mm%k<Of&&te F7^7x^ v-3 D#Tt<tV^ ( t e t OgB^Jtll * 9 W 

4. ^ >7x ^ 3 yfc ivatS^^iittM . 

Mfctt. BimmZMo 2 9 3^j&£E l>£tfE4&t§£mP 1 6 5 3*IBfi& 
gE£i*So #l>T*;ftfe£f*g&£;h,S^*-pTG4 6 8 2-4 6 8 5Th7 

tttTf/^^^^- (E l*3<fctfE 3<D:K20 ir^Zl-tttrftrxy t^^^ 
(E 4 0lM^) M#**B^-r5a^ t TA£%§t,L/«£V>JI&&;i'< 
^^-pTG4 6 6 2*5<£U J pTG4 6 6 3 StJEV^o 



' . (32) i . 10-506542 

p.TG4 6 6 2^h^^/^^n^(o^itmjjpmm^mM\z^m\.oi> ( 

• ' ■ ' " ' . • ' » . . : • • • • 

— P TG4 6 8 2*3j:tfpTG4 6 8 2 9 3 *5j;lM 6 

* 

• '■ * . ' 

5 5"/9.-^^af41^** .(bTG4 6-6 2ay>P^tfflfc»l) 

0 E4i«^iX^^-pTG4 6 8 3i3it;pTG4 6 8 5ttpTG4 ( 

6 6 3 |CiE»lfc#iS:/TLv 1 6 5 3*«t IHjio < D ffiSlt 

WX(D^7-^«m 2 9 3^^7-^llfetli$^V\ . ' 

±KOJ:5lc/l^ft«tteyiW* (2 9 3/pTG4 6 7 3) t^^-p 
TG4 6 9.6*5<t^pTG4 6 9 7{Clffitt1)J;V^ 

#13 : E 1 &£3£EAWM£M±£lgM&5 6 0 6(OilTfeot, E4QM 
r'«>«"Ctt, 7oOl^W t e t OEM* 5' ^SlCff^CMVt/J^O^- 

• it* 

■rSBBWSrp a cI^ig^OT:«ttfc^^^-p TG 5 6 0 6W293 

ftj&o h7^7x^ ^ict *?#<b*t*K e i :fc<fctfE4 ^Pfer-r/ 

*-C*r*te> S#^*iORF 6/. 7K»0*/8fc Srif MS** r £ 

1. /7^^KpTG5 6 0 6 
S-llTli^^-pTG4 6 8 8^St6^ ^HfiHpa I^«tt;P 



(33) 

1 . I- ( ... 

I. , 

vul ^PI§^fcpTG4 6 7 3 (0U . 1 ) d» tt« S ftfc* * V h (CM 

vzf**e— - t ta) ceu rn&oRIBSl-eeJierSiifc^^ 

*-pTG4677 (#12. 1) ^O^n^ym#5o ^.^-pTG 
5 6 0 61*. i®L?S7 p a^-pCMV*|CJ:5CMV7 p P^-^-/x 
y/Nyt-OlftlCt *K ±B^*>— a»feWSj'r©fc*fcv p,TG4 6 8 8 
*#*.S c a I - Xb a I -e«*WbLTa>e>. pTG4 6 5 9 p*hWM£tl1t p 
CMV *«*Ti-« S c a I - X b a I Bf^^ffA^^c - 0 LximZtllZ? 
7^5KpTG560.6 Mil') liTIH3O0B^^-fe^ h^^/^^V>S : 

^^n^— i?— 0=»> ha— /PTl-fe^^^^^v/>M^2t^ (p a cat 

■pCMV7BW-.i", *0>«tt:£eo#y A5^-*vw*r#$'T5V 

2. ffl«5 6 0 6CDf£$g 

4Xl 0 6 2 9 3*SflS (ATCC CRL 1 5 7 3) £ 1 0 %F C S (D&tET 
-eDMEMigi* (Dulbecco&^Eagle T«*t5. »7 0-8 0%*B* 

"C, **bb*rW<o^OjnUC»EL^ ^<D^k 1 0 g £fcf* 2 6 ^ g (D?? * ^ 
Kp TG 5 6 0 6tf7V^7x^ f-f-fc (Gibco- BRL h7 >^7x^ 3 ^ 
3r y h ; uyr^>^ 5 30 - 8 1 20SA) ,4 8f$m&. iWJS*3»y&ifi ( 
g-aifi^pW^O. 7/ig/mK -5:<D^1 Mg/ml) TJM?-'*. iBtt^n 

ft t e tOiB^J"Cyr^y^-8b*S:**U ^tbSr**.* BttttOR F 6 



....... , (34), , 0-506542 

' • . . • ' . ' 

ei - E ; 4^rTy^/'^^^Ha^»^o i ussfe#ms) ^e®& 

^BStbSW09 4/2 8 1 5 2#JB) o ttJBaEtt»*tt. *r*t 

feWfe-^fc^V^fctfCr, Ztlb<D.l 0-1 6%lCOV^X^Sfe^4 8-7 

^±S^1 0 0/i l/^x/U^^-Clg^tTV^ X 1 6 5 3« 

3k) £pfu^:fe£T*ifu/ml^^ 

51^$ixfc5 6 0 6^n — > (5X10 5 *flJ&) Sri&^U El - E47f; 
^/W*^* — -?WX*m8k£"&Z>o El, E3 (n t 2 8 5 92 -3 

0 4 7 0) *5<fctfE 4 (nt32994-349 9 8) S^^ttT, ElO 
ftbOI^M^Ml^ty h v MLP - L a c Z^n^-^-^iW 
LP CFTRlfe^a^ 9 — ^/r$U^^-AdTG 8 5 9 5*5 J; 

HM*U f^#8A& (5R1 6 5 3£fcte5 6 0 6 3=M^n — V) 

^Iffipfu/mlSrii^o # 5 - 1 9/l*5cfctf# 5 - 3 8 2 o<£>^ u — 

^fil-5 X 1 0 9 pfu/mlC0^*Sr^i- mfelttftbSfc-eft ?) -. flSSfetttt. 

(ifu/mi) ^^ae^^m^s^^fi&^^^^Hi-^-^i-^ 

9ffflW£o wOfc*. AdTG8 5 9 5^®*$tlfc5 6 0 6^D«-^>b# 
^ix5^^/^-t^?:^^^^t?ffi^b. » s f>4 8^F^JcW^IS$: ( 
K^cfcT^O. 2°/oW/VT/Wft K^tf tfcPBSgf 
89 @£U ^ - ^/7^ hv/^-f ^)I4S:MX -Gal (5mM7xy>'7 



< 35 > . . • . 

I 

' I 

= KK, 5mM7 I ov'r=KK*5j:0 ! 2 mM M g.C 1 z &1Sti%. t>iXlt PBS 
Sffi»S*ln)g/ml) ■C»ftflsS*S. 0" 43 J: VI 0" ifu/ml 

SSttt (Henry et al ., 1994, J^Virol .68.523.9-5246) *Llttt<<l<r b >"<—X\£& 
(Boulanger et al . . 1973, Eur . J .Biochem. 39, 37-42)' t ^<D^\^/U^r 
*i/fr---em'&& 1 ?V*r$ii£ (Amersham, N A 9 3 4) £fflV>T 3 n %<Of> 

(Amersham, RPN 2106) Sr^V^TfTPo ^(0T-!?m.2O(D 

- . ' "*« ■ 

5 6 0 6^u — isfrb'&bthZE 1 - E4Tf/^^d^ i-^;V7^ 

fef&i: IT, 5 6 0 6 ^n-V# 5 - 1 9/l*5<fctf# 5 - 3 8 f± 1 X 1 0 9 p 
5- £tfST#5E l^oit/E 4*Blt^-efc5 0 

#14 : E l^<fct/E 2 A^tCg|-r6^M^9 5 7 9 (PflSgg-Cfco T, E2AO 

r o^J-Cli, «f« £ ^«ojGSSiC«^D BP* y/^B© g B«*tt*a«rtr 

p^^-pTG9 5 7 9t?C0 2 9 3 Mfa<D V *7 V =. ? > a ls\C£ *) # htl 

,1. ^^-pTG9 5 7 9<Z)ii 
/<^r - p TG 9 5 7 9 SrTEO«t 5 l-»«t5 : 

T?V mArXSPS AO 3' TfciSSrD r a I - B s mB I T§J»r£*t*:^y 
ADNAOff»*»e>¥»lt"*-5. ^«»rfrSr^^-pUC19 (Gibco BR 



., . - ■ . 07) , 

I ' »■■'., 
*•..»''' ' > 

mM Tris - HC K* 1 mM, MgClz, ImM EDTA" 5 mM KC 1 

■ . • , • • 

, 1 5 DmM . Na c'i*$ "jt IM.% Triton X'- ; 10 0) ■C^.UT, 

Tris - y i/^K*««*^«* f S*. SttftftT-C 8-16 % 
SbtC^t-#" 0 ^ hn^n-^I^(0 h7^77-tl-> DBP^:"^®£* 
? y^vyjA^fX^VTrJ *-OW*p B P * 

(Reich et; al. ! i983. Virology. 128.480-484 ; Mx.^ !>^/ ^ o— -^^gi* 
a 7 2KB 6»- 8) «it^</U^^— ^«»t ^ ^ P > 

tt# (Amersham ; NA '9 3 1) £;EV^T^{t;$ii:6o «j£{fcHE C * h 

(Amershanu RPN 2 1 0.6) "CtTPo Hi 2.TC^3ixfc»*WU ^S^T 1 h 

2. «*t5R9-5 7 9*!>fEK 

2 0 ^g<£>^7*^ K p T G 9 5 7 9£JBV>T3 X 1 0 6 2 9 3tt$:f7^ 

x^7x^ hi" 5 (Gibco-BRL h 7 Is* 7 ^ a ^=^r y h ; ^77 W^XS 3 
0-8120SA), ^d — ^§rG4 1 8 6 0 0 /x g/mli3i XfiT b ? V 

>1 Mg/mlO#«ETT»RU JtlB^^^^^^n^^^^i/S^^i^DBP 

iftlGDBPMilU ^H20|i# 7 - 4 4*5j:tf# 7-32 
5o <0*HE 2 A«8<Oj(aiOfcfeO 1/7 r ^y^STfcS (Brough et al 
.,1992. Virol. 190. 624-634) . *tll± % f W^^ittMMTV^n*-' 
0 #B SJx*; D.B P fca- K-T 5BB^J*r$A/«j6a*-fe y b "C h 7 ^ 

DBPBtt^-^SSU E 2-ASMBfc*»tf«>Sr?V ^/^H5 d 
1 8 0 2l£j:»?mo i ^ 1 -ei$2k£^<5 (Rice and Klessig. 1985, J. Virol. 56, 
767-778) o «Sfea»fe 2 B&lC. /P* JiaSrSMS - »«OjiJK*-f ^/H-ct 



L) OSma I SWCf ^o-^y^U, tB^^-pTG9 56 8«r 
#£ c DB PgH^JO#it=3 K^liD r a I BBfiT?«tLTV^ *Ste*^oTV><S 

gS^J^tfBrtfcC pTG9 5 6 80Ec o R V*5<fcT/B a mH LAttHlT-OW 
AiaOMt^o pTG9 5 7 imc* 

fflk, ^^-pUHDl .0 - StHind lil"C*«flsU; ..Menow^^ 
It, SJl^°^^-i-i^/T$tl5ne oSfi^ (Colbiere-Garapin et a 
1..1981.J.Mol.Biol. ,150,1-14) (D&WM** v h t S V 4 0 . pA^M 
IfA-T-So ^ 5 LTftfeilfc^^-pTG 9 5 5 5*Xb f 1 T?I«ftU * 
O^Klenow^O^lC^tLT^b. Xho I *5 <fctfE c o R ^(Om^t Kleno 
w^WMIil:pTG9 5 7 itf>b¥8t£*X*:DB PgB^4ifc^ Lfc&rJi-*: 
^n^y^fSc t T Alfi^ OSSffl* t y h feftt p T G 4 ' 

6 5 9a>b^f3t£*t*:Hp a I -XholBrtf (Klenow) Sri 3fe^Xm"Cf^^ix 
fc/<^-pTG9 5 7 7^ Klenowl»)^&3®£:ftfcXh'o I gPffi^JC^Ai* 

-rsia^ sv4 o #y AEJii^feflidtSixsfR—^.-fey ^JS^ 

' a^~^— <0=i> her— /PT{-*>-56i:^WG4 1 8tM£n e olfi^t SV 

K-rssa^j^ s V4 o ^-f/^p Aga^j^e>«^:^ix^BH^-fe^ 

h 

pTG 9 5 7 9 IC i 5iMD B P ^ 2 9 3«t^- 

ISSry Attic* ?J 5 M gO^-th?^7*^ hU 



. (38) , . 10-506542 

. . ■ i * • 

>— pTG 9 5 4 2* (E I* (La.cZ) „ E 2 A^i^E 3) l?ft5c *8Sfe 
A d T G 9 5 4.2 $4 frX-VI!&U££,tlti? V — ^# 7 - 4 4 - "CtT^fclffdlK 
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A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 C12N15/86 C1ZM7/01 A61K48/86 



A61K39/235 
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GENE THER. MAR 1995, 2 (2) P124-315, 
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HERSH J ET AL: "Modulation of gene 
expression after replication-deficient, 
recombinant adenovirus -mediated gene 
transfer by the product of a second ' 
adenovirus vector." f 
see the whole document 

U0,A,94 28152 (TRAN5GENE SA ;IML£R JEAN 

LUC (FR); METHALI MAJIO (FR); PAVIRAHI AN) 

8 December 1994 
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see page 12, line 21 - line 34 

see page 15. line 20 - page 16, line 5 
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Funuff docvBBBB are listed id (he continuation of boot C. 



ID 



'A* docaraent defining the general ax* of tht «n which is e 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

The virus vector for gene therapies, and network About the new virus vector to which this 
invention makes transfer and manifestation of an object gene perform with a host cell or a 
living body, although the manifestation of the virogene is functionality in a complementary 
cell, it is adjusted so that it may not be functionality with a host cell or a living body. This 
invention relates also to the approach for producing the cell containing these new vectors, 
and the infectivity virion for a therapy. Especially this invention is very important about the 
prospect of the gene therapy in Homo sapiens. 

Possibility of treating a Homo sapiens disease by gene therapy has changed from the 
phase of theoretical consideration to' the phase of clinical application in several years. The 
first protocol applied to Homo sapiens is the patient who had immune disorder hereditarily 
as a result of the variation which affects the gene which carries out the code of the adenine 
deaminase (ADA), and was started in the U.S. in September, 1990. Development of a gene 
.therapy protocol with new about various genes or acquired diseases (infection disease and 
virus disease like especially an acquired immunode-ficiency syndrome, or cancer) having 
said comparatively well in this first experiment was urged. In a large majority of protocols 
indicated until now, a therapy gene is moved to the cell which should be treated, and in 
order to make it discover there, the virus vector is used. 

The place to current, although the retrovirus vector is most widely used for the simplicity of 
these genomes, the number of them is one. However, they are mainly infected with a 
fission cell in :one side to which they indicate independently two big faults which restrict 
those systematic use to be those limited capacity about cloning, and the risk of the insertion 
mutagenesis cannot be disregarded as a result of those random nests by the genome of a 
host cell on the other hand. From this reason, many research teams are making an effort to 
develop the vector of other types, and what originates at adenovirus, an adeno-associated 
virus (AAV), a cytomegalovirus, poxvirus, and a Herpes virus is mentioned in it. Speaking 
generally, those organizations' and those infection cycles' being indicated by the detail by 
the reference which may come to hand to this contractor. 

In this relation, it was concluded that use of an adenovirus vector was the promising 



substituting method. Although adenovirus is proved by many animal species, it has a large 
host range, it hardly has virulence and the fault accompanying a retrovirus is not shown, 
they are non-nest nature and the reason is reproduced also by the resting cell. Those 
genomes consist of a straight chain double-stranded-DNA molecule of about 36 kbs which 
held the both sides of about 30 or more genes, an early gene required for virus replication, 
and an anaphase structural gene for reference (refer to drawing 1 ). 

An early gene is divided into four fields which spread in an adenovirus genome (E1-E4;E 
expresses the first stage). They have the promoter Of these very thing including six 
transcription unitg. The late gene (L1-L5;L expresses an anaphase) overlaps the initial 
transcription unit and the partial target, and is imprinted from main late promoters (MLP) 
about almost all parts. ; j 

All the adenovirus vectors used by current and the gepe therapy protocol lack most E1 
fields indispensable to a duplicate, in order to avoid those diffusion with an environment 
and a host object. Especially those parts contain additional deletion in un-indispensable E3 
field to which those cloning capacity can be made to increase. An object gene is introduced 
into a viral DNA instead of one or other deletion* fields. The deletion of E1 field makes a viral 
genome what has a defect in a duplicate. however 

i ■ 

It increases by the complementary cell lineage which supplies ability by in trans. 293 
systems (Graham et al., 1977, J.Gen.Virol., 36, 59-72) made from the Homo sapiens germ 
kidney cell with which E1 function is compensated effectively are used regularly. E3 field is 
not indispensable and does not need to be compensated. 

Although the operability of the gene transfer using these first generation vector is well 
established by current, the problem of those safeties is still unsolved. Those toxic problems 
arise apart ffom a safety aspect (risk which makes RCA, i.e., a duplicate competent 
particle). In fact, the first clinical trial expressed induction of an inflammatory response by 
the host with the manifestation of virogene. 

The second generation adenovirus vector was announced by reference recently. They have 
left the in cis field (ITR and en KYAPUSHIDESHON array) required for the duplicate of a 
virus at an infected cell, and are in vivo. It has substantial internal deletion in order to lose 
the great portion of virogene which is not expected a manifestation. However, these vectors 
of the advanced technology have some faults which restrict those activities on industrial 
level. It is required to actually compensate a comprehensive deletion function and to have 
satisfactorily the new network which can produce virion with a high potency. In practice, it is 
difficult for such a network especially to make about the proliferation potential force and 
yield of virion, for the cytotoxicity of an adenovirus gene, in order to be best. 
These faults can be corrected in this invention. Although the new network which originates 
in 293 systems with which E1 and E2, or E4 adenovirus function is compensated for 
magnification of an idiomatic second generation adenovirus vector on the other hand was 



built, in the network, the manifestation of E2 or E4 field is directed by the promotor 
accompanying 5* end for the so-called "operator" array of the bacteria tetracycline operon, 
and these arrays are called tetO below. Composition of a correspondence manifestation 
product is activated only under existence of the inducer in which it is produced by an 
adenovirus vector or its network itself, and deals. Similarly, repressor is added to a culture 
medium, when complementation is not desired any longer. 

On the other hand, the new adenovirus vector by which most E1 and E3 fields were lost is 
produced here, the transcription unit of a residual virus field (E2, E4, and/or L1-L5) makes 
those manifestations perform, when infectivity virion is produced in the vector, and it can bd 
adjusted in order to check it by, the host cell further. Accommodation is performed by the 
tetO array in a next example. In those; insertion by the side of 5' of a TATA box, although the 
base-line level of an imprint is min, the promotor strongly stimulated under existence of the 
above-mentioned inducer is produced. For this reason, production of virus protein is 
activated by 293 systems which discover the inducer in which is made to form infectivity 
virion and it deals. On the contrary, if it is the infection host cell which does not produce the 
inducer of the source of bacteria by nature, it will decrease remarkably. Accommodation of 

♦ 

virogene does not have effectiveness in the manifestation of an outpatient department 
nucleotide sequence put under control of the promotor who does not answer a tetracycline. 
Although the adenovirus vector of thfis invention provides use of the vector of the advanced 
technology with advantageous approach to the fault of a proper, the reason is that they 
have the safety of use, and the ease of production, on the other hand, they are increased 
by the idiomatic complementation system with the high potency corresponding to the 
demand on industry — having .— another side — them — an outpatient department nucleotide 
sequence — in vivo It moves, and it can be made stiably discovered, restricting adverse 
reaction (inflammatory response in a host). They are most suitable for the human gene 
therapy especially. 

Therefore/ the theme of this invention is a virus vector characterized by including the 
manifestation unit with one or more virogenes, and although the above-mentioned 
manifestation unit is functionality in a complementary cell, it is not functionality in a host cell. 
For the purpose of this invention, a "virus vector" is obtained from the parent virus with 
which the genome was embellished. These qualification is various (the deletion of one or 
more nucleotides, variation, and/or addition), and is located in the coding region of a viral 
genome, and outside these fields (for example, the inside of promoterregion). It is replaced 
with the outpatient department nucleotide sequence which it makes into non-functionality 
whether to make a part of virus arrays lose for reference, or is asked for other arrays, 
especially a manifestation by the host cell. 

"The vims vTCtoT6y~tffis~r^ various viruses like iFHefpeV virus, a 

cytomegalovirus, AAV (adeno-associated virus) and poxvirus especially a vaccinia, 
TORIPOKKUSU, or canary poxvirus. Such vectors and those production techniques are 
known by this contractor. 



However, the suitable vector is an adenovirus vector especially for this invention. It is 
guided from the hybrid which contained the adenovirus genome fragment of the different 
origin from the adenovirus of Homo sapiens, a dog, Tori, a cow, a rat, a sheep, Buta, or the 
ape origin. The Bad typ$ 3 (Zakharchuk et al., 1993, Arch.Wol.,,128,171-176;Spibey and 
Cavanagh, 1&89, J.Gen.Wol., 70,165-172;Jouvenne et al., 1987, Gene, 60, 21-28;Mittal el 
al., 1995, J.GenA/irol., 76, 93-102) of the cow origin is mentioned instead of DAV of 
adenovirus CAV-1 oHhe dog origin or CAV-2, and the Tori origin still more concretely, 
however — desirable a human serum protein type C — the adenovirus vector (Graham 
and Prevect, 1991, Methods in Molecular Biology, vol.7, P 109-128;Ed:E.J.Murey, The 
Human. Press Inc.) of 2 or the human adenovirus origin of 5 molds is preferably desirable . 
absolutely. . i 

The advantageous mople of this invention consists of a vector which one or more virogfenes 
required for a duplicate are lost, or is made into non-furictionality and which has a defect in 
a duplicate. Such a vector that cannot be replicated autonomously i£ increased in a 
complementary cell. The vocabulary a "complementation cell" expresses the cell which can 
supply the function which has a defect in the vector by this ihvention by in trans. If it puts in 
another way, although it cannot be produced itself, it can produce required, for duplicate and 
en KYAPUSHID^SHON of above-mentioned vector required for formation of infectivity 
virion protein, first stage, and/or anaphase protein. If it explains, since the desirable 
adenovirus vector by this invention lacks most E1 fields, a complementary cell like 293 
systems which can supply the comprehensive protein by which the code was carried out in 
E1 field which cannot produce the vector by in trans will be used. It is understood that 
"infectivity virion" means virion with the capacity for it to be infected with a host cell and to 
make a viral genome put in there. 

According to the desirable mode, the virus vector by this invention is recombinant. For this 
reason, it includes the outpatient department nucleotide sequence put under control of an 
e | emen t required for that manifestation at a host cell. "Outpatient department nucleotide 
sequences" are one of the origins, and it is related with the nucleic acid which has a 
genome relation which is different supposing it does not usually exist in the genome of the 
parent virus used by this invention or exists. Probably in the relation of this invention, an 
outpatient department nucleotide sequence will consist of one or more genes, especially a 
gene for a therapy. 

Speaking generally, an outpatient department nucleotide sequence's being able to carry out 
the code of the antisense RNA and/or mRNA which are translated into target protein later. It 
consists of a genome type, a complementary DNA (cDNA) type, of a mixed type (mini gene 
with which at least one intron was lost). It carries out the code of the precursor of maturation 
protein or maturation proteirT, especially^ ^ means secretion containing 

transit peptide, furthermore, all from the protein (nature or edge cutoff protein) with which 
the product by which a code is carried out is seen by nature, the chimera protein obtained 
from fusion of the array of another origin to instead of, or the improved variation protein in 



which is attained to and/or the pranged biological property is shown - or it is a part. Such 
protejn is obtained by the idiomatic technique of molecular biology. 

It is advantageous to use the gene which carries out the code of the following polypeptide 
due to this invention. : - cytokine or lymphokine (ihterferon-alpha, beta and gamma, 
interleukin, IL-2, IL-6, IL-10 or IL-12, a tumor necrosis factor (TNF), colony stimulating 
factors (GM-CSF, C-CSF, M-CSF, etc.)); 

- cell or nucleus receptor (a pathogen living thing (a virus, bacteria, or parasite), the 
receptors preferably recognized by the HIV (human immunodeficiency virus)/ or those 
ligands); • 
Protein which participates in - genetic defects (Factor VII, Factor VIII, Factor IX, JISUTO 
lophine or mini JISUTO lophine, an insulin, CFJR (cystic fibrosis transmembrane 
transparency regulator) protein, growth hormone (HGF)); 

- enzymes (an urease, renin, thrombin, etc.); 

- enzyme inhibitor (inhibitor of the alphal -antitrypsin, antithrombin III, and a virus protease 

etc.); 

Polypeptides with the antitumor effectiveness wtych can prevent partially initiation or 
advance of - neoplasm or cancer at least (protein which stimulates the inhibitor which acts 
with an antisense RNA, an antibody, cell division, or a transduction signal, a neoplasm 
control gene expression product, for example, p53 or Rb, and an immune system); 
The protein of - major histocompatibility complex classes I or II, or regulatory protein which 
acts by correspondence gene expression; 

Polypeptides which can prevent - virus, bacteria or the vermination, and/or its advance (the 
antigen polypeptide and antigen epitope which have immunogenicity, an antibody, 
transformer dominant variant which can check an operation of natural protein by 
contention); 

- toxins (herpes simplex virus 1 thymidine kinase (HSV-1 TK), a lysine, cholera, or 
diphtheria toxin) or immuhotoxin; it reaches. - markers (a beta galactosidase, lupiferase, 
etc.) 

This list is not restrictive and it should be pointed out that other genes may be used. 
Furthermore, the outpatient department nucleotide sequence used by this invention may 
contain additionally the selector genes which can choose or identify the transfected cell. A 
gpt (xanthin guanine phosphoribosyltransferase) gene is mentioned instead of the neo 
gene (the code of the neomycin phosphotransferase is carried out) which gives the 
resistance over an antibiotic G418, a dhfr (dihydrofolate reductase) gene, a CAT 
(chloramphenicol acetyltransferase) gene, and a pac (puromycin acetyltransferase) gene. 
Speaking generally, selector genes 1 being known by this contractor. 

It is understood that an element required for "the mMifestafion of ah outpatient department 
nucleotide sequence at a host cell means the comprehensive element which can perform 
the imprint to RNA (an antisense RNA or mRNA) and the translation in protein from mRNA. 
Especially in these, a promotor is important. It may be isolated from the gene of an 



eukaryon or the virus origin, or compositionality or accommodative are sufficient as it. On 
the other hand, jt may be the natural promotor of the target gene. (It is indicated below) It is 
also desirable to use a different promotor from what was contained in the unit for the 
manifestation of virogene. or [ furthermore, / making accommodative the 
configuration-promotor who improves promotor activity and who loses the field which 
checks an imprint ] - <?r you may embellish like introducing the limit part made reverse. For 
example, HSV-1 A human adenovirus type 2 adenovirus MLP promotor is mentioned 
especially instead of the promotor of TK, a rat or Homo sapiens PGK (HOSUHOGURI 
cerase kinase),. ,the alpha 1 -antitrypsin (liver singularity), and an immunoglobulin 
(lymphocyte singularity) gene, the initial promotor of an SV40 virus (ape virus 40), and 
Retrovirus LTR. / 

Though natural, the outpatient department nucleotide sequence used by this invention can . 
contain an element required for the maintenance instead of [ required for a manifestation at 
a host cell ] instead of elements (an intron arr^y, a signal sequence, a nuclear localization 
array, the conclusion array of an imprint, IRES, or translation initiation site of other types) 
still more nearly additionally. Such an element is knowri by this contractor. 
As mentioned above, although the virus vector by, this invention is functionality in a 
complementary cell', it includes the manifestation unit with the advantageous description 
that it is not functionality in a host cell which has one or more virogenes. It is understood 
that "functionality" means the manifestation of virogene covering time amount sufficient in 
amount sufficient in order to form infectivity virion. It is understood that "non-functionality" 
means the manifestation of the virogene which decreased as compared with the 
manifestation level in a parent virus (it is 1/10 or a zero manifestation that it is desirable and 
few). Although the functional description appears on the occasion of production of the 
product of the vitogene contained per manifestation, it can be proved about these products 
with the standard technique of molecular biology, immunology, biochemistry, or enzymology. 
The description of not functioning appears on the bottom of absent of production of a virus 
product, or the level which decreased on the occasion of production to instead of. 
The above-mentioned manifestation unit contains in the advantageous thing one or more 
different-species regulatory sequences which do not exist in a parent viral DNA. The array 
which answers the regulator of the repressor type which acts negatively by manifestation, 
or the inducer type regulator who demonstrates a desirable positive operation may be used. 
The regulatory sequence used due to this invention may be what kind of the origin of an 
eukaryon instead of a virus and a prokaryon. 

Speaking generally, the regulatory sequence's being indicated by the reference which may 
come to hand to this contractor. Although the array was embellished to the natural array, it 
is also possible to us^the"^ 

been [ the function / it ] similar or improved. These qualification is based on addition, the 
deletion, and/or the permutation of one or more nucleotides. 

According to the purpose called for by this invention, a regulatory sequence can adjust the 



manifestation of virogene on, the stability of different level, i.e., an imprint, expanding, 
transportation, and mRNA, or the level of the translation to instead of. It may exist in the 
imprint (if possible non-code) array, when the effectiveness is imprint level (from the 
upstream of a TATA box, and the latter to less than hundreds of base pairs [ Preferably ]) 
especially, for example and a promotbr or its operation is demonstrated <at a next imprint 
process in various parts of the above-mentioned manifestation unit. 1-25 — advantageous — 
1-20 - it is preferably possible 1-10, and to use the regulatory sequence of 1-7 preferably 
absolutely. 

From the purpose of this invention, the vocabulary an "inducer" expresses with other direct 
or cells or virus factors indirectly a molecule with the capacity which starts or activates the 
manifestation of the virogene put under control of a regulatory sequence by combining with 
the above-mentioned regulatory sequence. It can also bar an operation of. repressor. By 
contrast, "repressor" has the capacity which checks or prevents the manifestation of the 
virogene put under control of the regulatory sequence on which it acts, and this produces it 
directly or indirectly. 

These definitions are explained by the example of tfye lactose (lac) operon. It combines with 
the short regulatory sequence called an "operator", and the lacl gene is carrying out the 
code of the repressor which bars the imprint of th£ structural gene which carries put the 
code of the enzyme of the metabolic fate of a lactose by that cause. Since the latter 
combines with repressor and cannot be combined with an operator any longer under 
existence of an inducer, it is changed into the inactive form where an imprint cannot be 
caused. 

It is also possible to use these regulators' part or analog in order to improve those effect or 
to change those singularity (for example, 10 times as effective when checking the imprint 
from the promotor containing the regulatory sequence guided from the tetracycline operon 
an anhydro tetracycline as a tetracycline or recently Gossen et al., 1995, Science, 268, the 
reverse transformer activator indicated by 1766-1769). Furthermore, the regulator, used by 
this invention may be hybrid protein obtained from fusion of the polypeptide of the different 
origin. Desirable combination consists of a polypeptide (for example, guided from 
tetracycline repressor (tetR) or the estrogen repressor ER) which can recognize or combine 
the regulatory sequence used by this invention, and a polypeptide (for example, Gal4 which 
can interact with a transcription factor or the activation domain of VP16 protein) which can 
activate a manifestation. 

The following table 1 is carried about some of regulatory sequences which can be used due 
to this invention, and regulators. 



According to the concrete mode of this invention, the regulatory sequence guided from the 
bacteria tetracycline operon (tetO) c^l^~an~"<^ Speaking 
generally, the code of the tetracycline resistance operon being carried out by transposon 
Tn10 (Hillen et al., 1984, J.Mol.BioL, 172,185-201). Accommodation is performed by the 
short nucleotide sequence which is building the bonding site for various regulators and 



which is called an "operator" (tetO). For this reason, association of tetracycline repressor 
(tetR) or an antibiotic tetracycline decreases the level of an imprint remarkably. On the 
contrary, the activation effectiveness is the reference produced from fusion between the 
130 C-terminal amino acid of the activation domain of VP16. protein of a herpes simplex 
virus, and tetR, and is "tetracycline transformer activator (tTA). 

It is obtained by using the protein called ". Go'ssen and Bdujard (1992, 
Proc.Natl.Acad.Sci.USA, 89, 5547-5551) showed that this regulating system was 
functionality in an eukaryotic cell recently, the coincidence manifestation of tTA can detect 
the reporter gene expression put under control of some copies of tetO in the upstream of 
fundamental imprint arrays, such as etc., about a TATA box and the imprint initiation section, 
and it is checked by addition of a tetracycline. Kim The group (1995, J.Virol., 69, 
2565-2573) uses the tetO array located in the lower stream of a river of a promoter's TATA 
box about that field, and an imprint is checked by operation of tetR in this case. 
In the relation of this invention, although base-line imprint, level is very low at nature, the 
combination "the tetO-minimum promoter" (the direction of 5'->3') to which it carries out raw 
[ of the promoter who can be activated! by Inducer tTA and can control by the tetracycline ] 
is especially the most desirable. However, it is also possible to use the promoter who a tetO 
array sets at each latter ** instead of 3' side of a TATA box, is controlled by repressor 
including the array of tetR which recognizes tetO, and gets. 

As for the adenovirus vector by this invention, as a desirable modification, it is desirable to 
consist of a genome of the adenovirus lacking in all or some of E3 fields instead of all or 
some of E1 field. It is desirable to have stopped advantageously the part of E3 field, 
especially the part corresponding to the gene which carries out the code of the gp19k 
(Gooding and Wold, 1990, Critical Reviews of Immunology, 10, 53-71), and although the 
above-mentioned part is not contained in the above manifestation units, it is put under 
control of idiomatic congener (E3) or a different-species promoter. It is also obvious that 
other qualification of a viral genome can be especially performed in E4 or E2 field. It is also 
advantageous to introduce variation or additional deletion. If this point is explained, 
temperature sensitivity variation will affect the DBP (DNA-binding protein is expressed) 
gene of E2 area A (Ensinger and Ginsberg, 1972, J .Virol. 10,328-339). 
According to the desirable mode, the adenovirus vector by this invention comes to contain 
a manifestation unit with one or more virogenes of E2, E4, or L1-L5 field. 
In the advantageous modification, it has left only the array which carries out the code of 
ORF 3 and 6 and/or 7 from E4 field (;Ketner et al. which does not take the complementation 
of E4 function to such limited deletion of E4 field, 1989, Nucleic Acids Res., 17, 3037-3048). 
It is advantageous to have an adenovirus vector including some manifestation units 
satisfactorily, and all combination (E2, E4 and E2 and L1-L5, E4 and L1-L5 or E2 and E4, 
and L1-L5) can be considered. Similarly, the regulatory sequences (for example, TAR, RRE, 
teto, etc.) which act positively preferably are chosen. The case where the unit holds the 
same regulatory sequence which can proliferate an adenovirus vector by the 



complementation system containing a single inducer from, the reason qf the simplicity of 
operation is desirable. 

This invention relates also to the eukaryoh host cell containing infectivity virion and the 
virus vector by this invention. Advantageously, it is a human cell preferably and the 
above-mentioned host cell contains the above-mentioned vector with the mammalian cell, 
the form included in the genome, or the non-embedded type (episome). There is primary 
[ of hemopoiesis (a. totipotent stem cell, a leucocyte, a lymphocyte, monocyte, or 
macrophage), muscles, a lung, liver, an epithelium, or the fibrbcyte origin ] or a tumor cell in 

it. " ' " ' ' ' ■ ■' ' 

There is a complehientary cell in the theme of this invention further, and it is characterized 

by an inducer and/or repressor (regulator) being included. Even if it adds the latter to a 

culture medium according to a demand, it may be stably transient and you may make it 

produce by the cell itself. Preferably, the complementary cell by this invention is changed by 

installation of the DNA fragment which carries out the code of the above-mentioned 

regulator. All the standard means for introducing nucleic acids (composition, a virus or a 

plasmid vector, naked DNA, etc.) into a cell, for example, transfection, electroporation, a 

microinjection, a RIPOFE cushion, adsorption, and protoplast fusion are used due to this 

invention. It is advantageous to make the complementary cell which produces only a single 

regulator, especially an inducer from the relation of this invention. However, it is also 

advantageous to have satisfactorily the cell which produces some inducers. 

According to the advantageous mode, the complementary cell by this invention is 

suppliable with in trans by the virus vector by this invention, especially the adenovirus 

vector. In this relation, the complementary cell for E1 and/or E4 function is chosen 

advantageously. Therefore, this invention relates also to the cell in which the 

complementation of the second generation adenovirus vector which has a defect in E1 

function and 'another adenovirus function (an anaphase or first stage) was meant. Such a 

cell includes all or some of adenovirus fields other than E1 field put under the control of the 

promoter preferably accompanying [ at least one ] the 5' end for the tetO array of 1-20 

which can be activated, all or a part, and the regulatory sequence tTA, for example, the 

transformer activator, of E1 field of the adenovirus by which a manifestation is controlled by 

one of promotors. In the advantageous modification, it consists of the minimum promoter of 

the CMV virus (cytomegalovirus) origin, and the upstream has seven tetO arrays in the 

direction of a head-taele. It is introduced into the complementary cell by this invention after 

that simultaneous in shave an inducer before the adenovirus array put under control of a 

tetO array, or it is added to a culture medium as mentioned above. When an inducer (for 

example, tTA) is made to discover in a complementary cell and adenovirus gene 

expression is~not desired any longerr it is also-possible to-add repressor (for example, 

tetracycline) to a culture medium. 

According to the desirable example, adenovirus fields other than E1 field consist of :(i) E4 
field especially all or a part of arrays which carry out the code of the latter open reading 



frames 6 and 7 (ORF 6/7), or all, or a part of arrays which carries out the code of the DBP 
protein (DNA-binding protein) or the temperature sensitive mutant of (ii) E2 field, especially 
the latter to instead of. • ' 

Though natural, the complementary cell by this invention can include further the third 
adenovirus field which the manifestation put under control of a suitable element In this 
relation, a desirable cell is for [ of the adenovirus vector which has a defect in a 
comprehensive initial function indispensable to a duplicate ] complementation, includes all 
or some of E1, E2, and E4 field, and has put it under control of the promotor accompanied 
by [ on the other hand ] the above regulatory sequences in another side or both sides of two 
next fields. • "'. 

One of the advantages of the complementary cell by this invention is that it can produce the 
infectivity virion of a high potency from an idiomatic virus vector or the virus vector by this 
invention. The virus titer of last PUREPARESHON (after purification) is 5x1010 pfu/more 
than ml further much more preferably 5x109 pfu/more than ml preferably absolutely 1x109 
pfu/more than ml 5x108 pfu/more than ml advantageously. It is understood that vocabulary 
called pfu is related with the particle which can form a plaque by infection of a permissive 
cell. The technique for evaluating the number of pfu(s) is customary, and is known by this 
contractor. An agar technique (Graham and Prevec, 1991, above-shown) is mentioned. 
Usually, it is less than [ whether virus titer pfu/ml is equal to the actual number of the 
infectivity virion which can demonstrate a gene trahsfer function, and it ]. In fact, it cannot 
increase effectively by the permissive cell and a certain percentage cannot form a 
dissolution plaque. The potency of the infectivity virion produced in the complementary cell 
by this invention is 5x1011 ifu/more than ml further much more preferably 5x1010 ifu/more 
than ml preferably absolutely 1x1010' ifu/more. than ml 5x109 ifu/more than ml 
advantageously. Vocabulary called ifu is infected with a non-approving target cell, the 
genome is transferred, and it is understood that it is related with the infectivity particle which 
can perform gene expression held by the latter. , 
The number of ifu(s) is estimated by the number of the target cells which discover a target 
gene or virogene. The technique used when this contractor detects those manifestations: 
Know about dyeing etc. instead of immunofluorescence and Western blotting. For example, 
when the target gene consists of a LacZ gene, it is visualized by dyeing by X-Gal 
(5-BUROMO-4-chloro-3-indolyl beta-D-galactopyranoside), and the number of blue cells 
counts a protein beta galactosidase. A manifestation product is visualized by Western 
blotting when a CFTR therapy gene is used. It is also possible to look for the cell which 
discovers Adenovirus DBP, penton, or fiber protein using a special antibody. 
The complementary cell by this invention can make the suitable part and suitable regulator 
of an adenovirus genome from various cell lineage with the transfection of the DNA 
fragment which carries out a code. In the network which can be considered, a Homo 
sapiens system (HeLa, A549 and MRC5, W138 grade) is mentioned instead of a Vero 
kidney [ which may come to hand for a collection like ATCC (Rockville, USA) ] (ape), BHK 



(hamster), MDCK (dog), and MBDK (cow) system, and a CHO system (hamster). However, 
especially suitable cells are 293 systems. Use of a primary system like a primary Homo 
sapiens retinal cell is also considered. 

The infectivity virion .by this invention is produced by the helper virus which is based on 
KOTORANSUFEKUSHON of the vector to the inside of a suitable cell, and an adenovirus 
fragment according to an idiomatic technique (Graham and Prevect, 1 991 , above-shown) in 
this industry, or supplies a non-functionality virus function by in trans instead. It is 
[ connection or ]* hbmonous recombination to instead of. It is also possible to consider to 
make a virus vector from Escherichia coli (E. coli> by in vitro (for example, French 
Application 94/14470 reference). , 

This invention: In order that (i) virus vector may obtain thertransfected complementary cell It » \ ( 
is introduced into,the complementary cell which carried out the complementation of the / . 
above-mentioned vector by in trans. It is cultivated under conditions suitable in order that * * 
the complementary cell by which the (ii) above-mentioned transfection was carried but may 
perform manifestation of virbgene, and production of th^ above-mentioned infectivity virion. 
It reaches, (iii) It is related also with the prpductiort approach of | the infectivity virion 
containing the virus vector by this invention which consists of the above-mentioned 
infectivity virions being collected in a cell culture object: 

It is collected also from a cell, although infectivity virions are collected from a culture 
supernatant though natural. According to the advantageous mode, the adenovirus vector 
and complementary cell by this invention are used. According to another modification, an 
idiomatic complementary cell is used. It may be the need to add an inducer to a culture 
medium in case of the case where the regulatory sequence which a manifestation unit can 
activate is included. It depends on the actual property of an inducer for the amount used. If 
it is this contractor, according to concrete data, it can adjust to the best concentration clearly. 
This invention relates also to the production approach of the infectivity virion containing an 
idiomatic virus vector using the complementary cell by this invention, for example, ORF 6/7 
of E4 field under control of the minimum promoter accompanying 5' end for a (i)7 ** tetO 
array and (ii) - oui which has a defect in E1 and E4 function into the 293 cells which 
discover the transformer activator tTA directed by the same promotor - RUSUBEKU 

The virion which is infectivity is producible. 

The theme of this invention is related also with the physic constituent which comes to 
contain the virus vector by this invention, infectivity virion, a complementary cell, or an 
eukaryon host cell combining the vehicle permitted from a pharmacological viewpoint as a 
therapy or p^ (a 
hemophilia, cystic fibrosis, diabetes mellitus or a myopathy, a Duchene's myopathy, 
Becker's myopathy, etc.) 

cancer which is guided by - oncogene or the virus a virus disease like the - hepatitis B or C 



and an acquired immunode-ficjency syndrome (acquired immune deficiency syndrome 
which occurs from HIV infection) - and - It is the prevention of a failure like a recurrence 
virus disease like virus infection or for recovery treatment; [ resulting from •- Herpes 1 virus ] 
The physic constituent by this invention is manufactured with a conventional method. 
Especially, a therapy or the therapy effective dose of preventive is combined with a vehicle 
like a diluent. The constituent by this invention is a part, the 'whole body, or aerosol, and is 
especially prescribed for the patient in intramuscular and a vein in hypodermically and the 
heart in the stomach according to intraperitoneal, the inside of a neoplasm, lun'gs, and a 
nose, or an endotracheal path. Administration is the dosage of one batch or is performed by 
1 time or the dosage repeated several times after a certain time interval. A suitable route of 
administration and dosage change according to various parameters, for example, the 
individual treated, a failure, or the object gene transfected instead of. 
Especially the virion by this invention is 104-1014pfu (plaque-forming unit). 
A prescription is advantageously written by the dosage of 106-1 011 pfu preferably 105 to 
1113 pfu. In the formula, the adjuvant or excipient permitted from a pharmacological 
viewpoint can also be contained. ,. . 

This invention relates to the therapy or prevention application of the virus vector by this 
invention, the infectivity virion, complementary cell, p'r eukaryon host cell for manufacture of 
the drugs for therapies of the Homo sapiens by gene therapy, or an animal object preferably 
at the last. According to the first possibility, drugs are in vivo (for example, at the neoplasm 
which may reach, an intravenous injection twists for aerosol by the lung). A medicine is 
directly prescribed for the patient, ex vivo which consists of following the technique of 
drawing and this industry in cells (a myeloid stem cell, a peripheral blood lymphocyte, 
muscular cell, etc.) from a patient, transfecting or infecting them in in vitro, and 
re-medicating a patient with them It is also possible to adopt approach. When the 
manifestation unit includes the regulator array which answers repressor, in order to prevent 
or restrict the manifestation of virogene, it is possible to prescribe repressor for the patient 
(beforehand [ of repressor ], coincidence, ex post facto administration, or coincidence 
manifestation by the idiomatic vector). 

This invention also attains to the therapy approach, and according to it, the patient who 
requires such a therapy is medicated with the therapy effective dose of the virus vector by 
this invention, virion, an eukaryon host cell, or a complementary cell. 

This invention refers to the following drawing and the following example, and is indicated in 
more detail. 

Drawing 1 is the schematic diagram of a human adenovirus (expressed per arbitration of 
0-1 00) type 5 genome, and shows the location of a different gene. 

Drawing 2 is the schematic diagram of a vector pTG4673^which can perform the 
compositionality manifestation of the pac (puromycin resistance) selector genes under tTA 
directed by the CMV promoter (pCMV) and control of an SV40 promotor. 
Drawing 3 is the schematic diagram of the human adenovirus vector pTG4696 containing 



the cassette for. a manifestation of ORF 6 and 7 of E4 field which can be activated by tTA. 
Drawing 4 is the schematic diagram of the vector pTG8343 containing the part of 5* end of 
adenovirus 5 genome. . 
Drawing 5 Is the schematic diagram of the first generation recombination adenovirus vector 
and a vector' pTG46,62 with which most E1 and E3 fields were lost. A recombination 
cassette consists , of the bacteria LacZ gene and SV40 virus polyadenylation signal (pA) 
which carry out the code of the beta galactosidase to an adenovirus MLP promotpr (Ad2) 
after that. • - 

Drawing 6 is the, adenovirus vector by which most E1, and E3 fields were lost, and is the 
schematic diagram' containing the cassettefor the compbsitionality manifestation of tTA of a 
vector pTG4682 P 

Drawing 7 is the adenovirus vector, by which most El , E3, and E4 fields were lost, and is 
the schematic diagram containing the cassette for the cbmpositionality manifestation of tTA 
of a vector pTG4683. ' '. 
Drawing 8 is the schematic diagram of a vector pTG4675 which can perform the inductive 
manifestation of tTA (under control of the CMV minimum promotor (-53-+ 1) with whom it 
was preceded by seven copies of the tetO array indicated to be tetO-CMVj by a diagram). 
Drawing 9 is the adenovirus vector by which most E1 and E3 fields were lost, and is the 
schematic diagram containing the cassette for the inductive manifestation of tTA of a vector 
pTG4684. ' 

Drawing 10 is the adenovirus vector by which most E1 , E3, and E4 fields were lost, and is 
the schematic diagram containing the cassette for the inductive manifestation of tTA of a 
vector pTG4685. 

Drawing 11 is the schematic diagram of a vector pTG5606 which can discover the pac 
selector genes which give ORF 6/7 and tTA! and puromycin resistance of adenovirus E4 
field under control of the CMV minimum promotor with whom it was preceded by seven 
copies of a tetO array. 

Drawing 12 is western blotting analysis of a manifestation of the DBP protein in 293 cells 
which it was temporarily transfected by the vector pTG9579, and were cultivated by (-) (+) 
and under absent under existence of a tetracycline. 

Example This invention attaches the following example like 1 voice, and it is explained. 
The following construction According to the gene engineering explained in full detail by 
Maniatis et al. (1989, Laboratory Manual, Cold Spring Harbor, Laboratory Press, Cold 
Spring Harbor, NY), and the general technique of molecular cloning, when a commercial kit 
is used, it carries out according to explanation of a manufacturer. Cloning process using a 
bacterial plasmid E.coli It carries out by stock 5K (Hubacek and Glover, 1970, J.Mol.Biol., 
50,111-127) or BJ51 83 (Hanahan, 1983, J.Mol.Biol., 166,557-580). The latter stock is 
preferentially used at a homonous recombination process. The PCR magnification 
technique is known by this contractor (for example, refer to PCR Protocols-A guide to 
methods and applications, 1990, Innis, Gelfand, Sninksy and White ed, and Academic 



Press Inc.). The technique used .for restoration of a limit part is E.coli. It consists of filling 5' 
cohesive end using the large fragment of DNA polymerase I (Klenow). 
A cell is made to transfect this contractor about cell biology relation according to a 
well-known standard technique. Although a calcium phosphate technique (Maniatis et al., 
above-shown) is mentioned, the protocol besides either [ like ] which is a DEAE-dextran 
technique, electroporation, the approach based on an osmbtjc shock, a microinjection, or 
an approach based on use of liposome may also be used. The culture condition is idiomatic 
about those fields. 

Ad5 genome for which the following cell lineage is used in the following example: (it ITR(s) 
5' -) Are obtained from the nest to the chromosome of &. end of an en KYAPUSHIDESHON 
array and El field. 293 systems Ad5 of the Homo sapieh^ germ kidney origin (Grahamet al., 
1977, above-shown) (it can obtain from ATCC in a reference CRL1573) The cassette for a 
manifestation of E4 field (nt32800-35826) and pac selector genes TG1653 system 
originating in 293 systems by which the transformation was stably carried out by the held 
plasmid pTG1 653 (indicated by the international application WO 94/28152 and the example 

8) . _ • " ' ; 

It should be understood that other cell lineage may be used. 

Furthermore, the adenovirus genome fragment uspd by the construction from which the 
following differs is correctly shown by the nucleotide sequence of Ad5 genome which is 
indicated in the reference M73260 in the Genebank data bank about those locations. 
Example 1: complementation system which discovers the inducer which can activate 
adenovirus gene expression the complementation system of the 293 system origin which 
can discover (1) trans-activity-ized protein tTA in configuration in this example, and a part of 
(2) E4 field - construction of the adenovirus vector put under control of the tetO array to 
Which virogene answers tTA is indicated. Although virion is formed after the transfection of 
the vector to the inside of the system, the reason is that the transformer complementation 
of the E1 and E4 function is carried out by supply of adenovirus E1 field and the 
manifestation product of tTA. In the infection host cell which does not produce chimera tTA 
protein by nature, as as a result as E4, the manifestation of anaphase protein (E4 
dependency manifestation) decreases remarkably, and, thereby, restricts the problem of 
cellular immunity and inflammation. 

1. Construction of complementation system which discovers transformer activator tTA The 
vector pTG6529 which can choose a transformed cell by the puromycin is built first. The 
vector is obtained from cloning to the inside of p Pori lll-l* (Lathe et al., 1987, and Gene 
57,193-201) of an SV40 promotor and a pac gene, and the manifestation cassette that 
consists of SV40 virus poly A signals after that. Such construction belongs in this 
contractor's capacity, in view of the correspondence array indicated by reference 
(Morgenstem and Land, 1990, Nucleic Acid Res. 18, 3587-3596;Genebank reference 
JO2400). 

In parallel, Enzymes Sspl and Hpal cut a vector pUHD 15-1 (Gossen and Bujard, 1992, 



above-shown). At least the said division of pTG6529 carries out cloning of the fragment 
including the array whiqh carries out the code of the tTA With which it is preceded by the 
CMV promoter in between/and pTG4673 is obtained ( drawing 2 ). 

A vector pTG4673 is transfected into 293 cells with a conventional method. Though it was 
natural, it was possible to also have made the vector for a manifestation and selection 
vector (for example, p|JHD 15-1 and pTG6529) of tTA transfect. A cell is cultivated by the 
selective medium (puromycin 1microg/ml) after transfection. The resistance clone of 80 
was isolated arid the manifestation examined about 35 the marker gene controlled 
according to a tetO array about those trahs-activity-ized capacity among these. The 
luciferase gene was chosen from the reason of the simplicity of operation, and the 
sensibility of assay. 

The reporter vector pUHC 13-3 (Gossen and Bujard, 1992, above-shown) which' put .' 
luciferase under control of the CMV minimum promotor preceded with the array which 
carries -out a code by seven copies of tetO is used. Temporary transfection to the inside of 
the clone examined performs a trial. Two days after and luciferase activity are Promega. A 
scintillation counter (LS50000TD, Beckman) is Used for measurement of a sample, and it is 
estimated as a commercial kit ("Luciferase Assay System") with a cell extract. The assay 
shows producing the functional tTA product which can activate the gene expression which it 
turned out to be a positivity about ten among the' evaluated clones, and they have 
recognized the tetO array, and was put under those control. 

2 Construction of adenovirus which E4 gene expression can guide by tTA As mentioned 
above, the gene expression which carries out the code of ORF 6 and 7 of E4 field is enough, 
when performing virus replication without the need for the complementation. This example 
has indicated construction of the adenovirus vector by which a part of E1 and E3 field and 
E4 field were lost except for the array whose manifestation carries out the code of ORF 6 
and 7 by which it is promoted under existence of tTA as a result under control of tetO. 
A vector pUHD 10-3 is obtained from cloning to the inside of the plasmid pBR322 of the 
Xhol-EcoRI fragment which held seven tetO copies and the CMV minimum promoters (at 
least the imprint initiation section is received and they are -53 place;Gossen and Bujard, 
1992, and the above-shown). The Bglll-BamHI fragment which held the array which is 
acquired from pTG1653 by BamHI after cutting (part located in the lower stream of a river of 
promoterregion), and carries out the code of ORF 6 and 7 is inserted, and pTG4658 is 
obtained. 

A vector pTG4664 is obtained from cloning of the Kpnl-Hpal adenovirus fragment 
(nucleotide 25838-32004) of a between [ the Kpnl-Smal parts in Pori / II (Lathe et al., 1987, 
above-shown) / p where the Bglll part was removed beforehand ]. Subsequently, the great 
portion of E3 (nucleotide 27871-30748) is removed by enzyme cutting (Hpal-Hind III). 
The Xhol-Hpal fragment which held the cassette for an accommodation manifestation of 
ORF 6 and 7 is isolated from pTG4658, it inserts after an operation of a Klenow fragment 
into the vector pTG4664 which was cut by Bglll and processed in the Klenow fragment, and 



pTG4668 and pTG4669 are obtained according to the direction of a cassette. The latter is 
introduced into an adenovirus vector by homonous recombination. The recombination 
(indicated by example 4 of the; international application WO 94/28152 by which El and E4 
indispensable to duplicate field and un-indispfensable E3 field are lost from there (deletion 
of nucleotide 27871-30748)) vector pTG4663 originating in the second generation vector by 
which cloning was carried out is used for this purpose instead of a "MLP promotor-LacZ 
gene SV40 pA" manifestation cassette being E1 field. E. Carry out joint trarisformation of 
the coli cell by the virus vector pTG4663 by which linearization was carried out <o*pTG4668 
or pTG4669 by which cleavage was carried out by Hind III by Spel, and obtain pTG4696 
( drawing 3 ) and pTG4697. . \ 

Other similar type adenovirus vectors are producible . For example, it is possible to consider 
the gene of E2 field to be also Lycium chinense under control of a tetO array. 
If it is this contractor, although isolated from the vector pUHD 10-3, the array which is made 
to replace E2 promotor by the promotor [ like ] who can adjust, or is in the upstream of E2 
promoter's TATA box would be made to remove, and it ^ill be well versed in the molecular 
biology technique of making one or more (preferably seven) copies of a tetO array 
introduce into those locations. For example, it is also possible to build the vector adjusted 
on some level by insertion of tetO in the upstream of the TATA box of the promotor who 
directs the manifestation of the virogene of E2, E4, and/or MLP. ! 

3. Production of virion In the virus vectors pTG4696 or pTG4697, one of the clones of 10 
which produces tTA of Example' 1 is transfected. The cell can carry out the 
complementation of the E1 function, and can produce tTA in which moreover activate the 
manifestation of ORF 6 and 7, and virion is made to form. Subsequently, the stock with 
which a target cell can be infected in specific m.o.i. (multiplicity of infection) which changes 
variously by 0.1-100 is made. 

Example 2: it is construction of the complementation system 4677 for E1 and E4 function, 
and the manifestation of E4 can be guided by tTA In this example/ it is related .with the 
complementation system produced from the transfection of 293 cells by the vector for 
ORF6 of E4 put under control of the minimum promotor with whom it was preceded by 
seven copies of tetO, and the manifestation of seven. The transfected cell can reach E1 
function in configuration, and can carry out the complementation of the E4 function by tTA 
induction. A defective adenovirus vector or an idiomatic expression vector may be made to 
hold the latter. 

1. Construction of complementation system The Xhol-BamHI fragment (a "tetO-CMV 
minimum promotor-ORF 6 and 7" cassette is held) of pTG4658 is inserted between Sail of 
the selection vector pTG6529, and a Bglll part, and pTG4677 is obtained The resistance 
clone of 60 was obtained after the transfection to~293 systems, and puromydn^selection. 
The clone which shows the best capacity about the complementation may be investigated 
by different technique. 

The plasmid pUHD 15-1 which discovers tTA in configuration is made to transfect 



temporarily in a primary method. Western blotting analysis of the cell extract using a 
suitable antibody can estimate those capacity that carries out the transformer 
complementation of the E4 adenovirus function to the amount of ORF6 produced* in these 
clones, and/or seveh polypeptides if it pul|s. According to another approach, the defective 
adenovirus which discovers tTA may also be used. This approach is explained in full detail 
below. • 

2. Construction of defective adenovirus which discovers tTA in configuration Two series 
was built. pTG4682 which was equivalent to the adenovirus genome by which most E1 and 
E3 fields were lost, and contained the cassette for the configuration-manifestation of tTA 
(CMV promoter) instead of E1 field, (n addition, deletion of the E4 field is carried out from 
pTG4683. 

Starting material is the .vector pTG8343 obtained from insertion all over the part 1 -458* of 5' / 
end of an adenovirus genome, i.e., a nucleotide, and Pori [ II (Lathe et al. f 1987, 
above-shown) ] p of an array covering 3328-5788 ( drawing 4 )._..'. 
A vector is combined with the Sspl-Hpal fragment of pUHD 15-1 which held the tTA array 
after that with the CMV promotor after processing [ cutting 6f pTG8343 by Bgljl, and ] in a 
Klenow fragment. pTG|4674 for inserting the tTA cassette by the homonous recombination 
by the adenovirus Vfector which held the homonous array is obtained. The cassette for LacZ 
gene expression and the vector pTG4662 ( drawing 5) including the remaining adenovirus 
array (a nucleotide 33!29-27870 and 30749-35935) in which E3 field was lost are chosen 
from this purpose instead of 5'ITR and the en KYAPUSHIDESHON array (nt1-458) of Ad5, 
and E1 field. 

E. Carry out joint transformation of the coli stock BJ by the vector pTG4662 by which 
linearization was carried out by Clal, and pTG4674 by which cleavage was carried out by 
SgrAI and BstEil, and obtain pTG4682 ( drawing 6) . By this homonous recombination 
phenomenon, exchange to the tTA cassette held from the LacZ cassette of pTG4662 with 
the fragment obtained from pTG4674 is performed. 

A vector pTG4683 ( drawing 7Y can follow the same technique by in vitro homonous 
recombination between pTG(s)4674 cut by pTG4663, SgrAI, and BstEII by which cleavage 
was carried out by Clal. The vector pTG4663 is the same as that of pTG4662 except for the 
fact that most E4 fields (nucleotide 32994-34998) are lost. 

3. Construction of defective adenovirus which discovers tTA inductively In order to act as 
the monitor of the manifestation of a tTA array, the CMV minimum promotor who makes a 
system self-induction nature and who included seven copies of a tetO array in 5' end is 
used. In fact, production of some tTA molecules of a non-guided promotor activates the 
system, or [ as mentioned above, / that E4 field was lost ] - or two adenovirus vectors 
pTG4684 and pTG4685 which are not lost are produced. 

The CMV promotor of pUHD 15-1 is exchanged for the homologue which was isolated from 
pUHD 10-3 in the form of a Xhol-EcoRI fragment and which can be prepared. pTG4659 is 
obtained. The cassette is isolated from the latter by Sspl and Hpal cutting, cloning is carried 



out into the vector pTG8343 by which linearization was carried out by Bglll, it processes in 
a Klenow fragment, and pTG4675 is obtained , ( drawing 8). Subsequently/ joint 
transformation of the E.coli stock BJ is earned out by pTG4662 or pTG4663 by which 
linearization was carried out to the above-mentioned vector processed by SgrAI and BstEII 
with Enzyme Clal, and the virus vectors pTG4684 ( drawing 9 ) and pTG4685 ( drawing 10 ) 
are obtained by homonous recombination. 

Virion may be obtained with the easy transfection of suitable cell lineage like [ in the case of 
Example 2.1 ] under [ of a tetracycline ] absent (addition of the antibiotic to the culture 
medium which has the inhibition effectiveness in the imprint of tTR and ORF 6 and 7 which 
can be adjusted according to a tetO array). 

4. Micro infection and functional trial of micro titration An experiment is conducted in parallel 
in 1653 cells with which 293 cells, E1, and E4 function to compensate E1 function is 
compensated. A cell is made to distribute to a culture plate with the base of abbreviation 
5x104 cell / well. Subsequently, it is made to transfect by the vector 4682rpTG 4685 which 
has them examined. Both cell types estimate those (biased on those incidence) capacity 
that forms a plaque, and those sizes. As control, although it carries out considerable to the 
first generation adenovirus vector (deletion of E1 and E3), and a second generation 
adenovirus vector (additional deletion of E4) respectively, it is discovered, tTA is twisted 
and rearranged and vectors pTG4662 and pTG4663 are used. ! 

Generation of virion can be easily detected by both cell lineage from pTG4662 (formation of 
a big plaque appears quickly). pTG4663 gives the small plaque which can be proliferated 
only in 1653 cells with which E1 and E4 are compensated about the field, and appears later. 
About vectors pTG4682 and pTG4684, those transfection to the inside of 293 and 1653 
cells and formation of the subsequent big plaque which can be identified easily are prompt 
(behavior similar to pTG4662 control). 

. The vectors pTG4683 and pTG4685 by which E4 field was lost show the behavior which 
was equal to pTG4663, and although virion appears slowly and forms the plaque .of small 
size in case of 1653 systems, a plaque is not detected in case of 293 systems. 
It seems that it is shown that is not [ these data ] disadvantageous for virus multiplication, or 
it is not harmful to cell proliferation. [ of a manifestation of tTA ] 

As mentioned above, this technique may be applied to the system (293/pTG4673) and 
vectors pTG4696 and pTG4697 of Example 1 . 

Example 3: it is construction of the complementation system 5606 about E1 and E4 
function, and the manifestation of E4 can be guided by tTA produced by the system In this 
example The CMV minimum promoter (at least the imprint initiation section is received - the 
53rd place) accompanying 5' end for seven continuous tetO arrays deserves. Are obtained 
by the transfection of 293 cells in the vector pTG5606 which held the array which carries 
out the code of ORF 6/7 put under control of the promotor called pCMV* below, and the tTA 
in addition to pac selector genes. The complementary cell lineage which can perform 
growth of E1- and E4-defective adenovirus is indicated. By this self-induction system, it acts 



positively in a tetO array and production of some tTA molecules of the minimum CMV 
promotor who can make composition of these very thing and composition of ORF6/7 
product amplify in amount sufficient for the effective complementation of a defective vector 
is enabled in the first; plat^e first. 

1. Construction of plasmid pTG5606 Although a vector pTG4688 is built at the first process, 
this is obtained from cloning to the inside of the vector pTG4677 (Example 2.1) cut with 
these enzymes of these of the cassette (a CMV promotor / enhancer-tTA) refined from 
pTG4673 (Example 111) by which cleavage was carried out by Hpal and Pvul. A vector 
pTG5606 is obtained from the above-mentioned vector by the permutation of the CMV 
promotor / enhancer by promotor pCMV* which can be adjusted. For this reason, after, 
carrying out linearization of the pTG4688 by enzyme Scal-Xbal, the Scal : Xbal fragment 
which holds pCMy* isplated from pTG4659 is inserted. In this way, the produced plasmid 
pTG5606 ( drawing 11) contains the three following manifestation cassettes. : pCMV* 
promotor, The first cassette which consists of the arrays and SV40. viiiis poly A arrays 
which carry out the code of the tTA transformer activator, the second cassette which 
consists of the puromycin resistance genes (pac gene) and SV40 virus pA arrays under 
control of the initial promotor of - and - With a pCMV* promotor Adenovirus 5 
accompanied by <hfe poly. A signal of self after that The third cassette which consists of 
arrays which carry out the code of ORF 6/7. 

2. Production of complementation system 5606 4x106293 cells (ATCC CRL1573) are 
cultivated by the DMEM culture medium (Dulbecco alteration Eagle culture medium) under 
existence of 10%FCS. About 70 to 80% at the rate of confluence, they are distributed to 
some pans, and it transfects in the plasmid pTG5606 of after that lOmicrog or 20microg 
(Gibco-BRL transfection kit; reference 530-8120SA). A cell is cultivated 48 hours after by 
the selective medium (the first week is 1microg/ml puromycin 0.7microg/ml and after that). 
A resistance' clone is made to amplify under existence of a tetracycline suitably by the 
above-mentioned selective medium. 

The latter demonstrates the repressor effectiveness in a tetO array, the purpose which adds 
it is decreasing composition of the manifestation product of ORF 6/7, it has cytotoxicity, and 
cell death may be drawn. For this reason, three batches were respectively made according 
to the tetracycline concentration contained in the culture medium by ml in Omicrog [ ml ] /, 
Imicrog [ ml ] /, and Smicrog /. It appears irrespective of the amount and culture condition of 
DNA by which many clones were transfected. 

The clone which carries out the coincidence manifestation of the E1 and E4 gene was 
screened with micro infection and a micro titration technique. 5606 clones of about 100 are 
infected in low moi (multiplicity of infection) by the E1-E4 defective adenovirus vector (for 
e^mple, international application W094/28152 reference). A cytopathogenic effect is 
observed 48 - 72 hours after infection about those 10 - 16% according to the batch with 
which they were obtained. A cytopathogenic effect is the proof of growth of a duplex 
defective virus, and is reflecting the capacity of the clone about the transformer 



complementation. ,A microwell titration technique estimates the potency of infectivity virion 
by the permissive cell. For this reason, freezing-defrosting of 3 cycles recovers virion from 
an infection culture./serial dilution of the virus supernatant to titrate is carried out with the 
base of 100microl / well/find 4x1041653 cells are made to contact: A different dilution scale 
factor estimates virus titer roughly by observation of a cytopathogenic effect. 5606 most 
productive clones (it is a cytopathogenic effect at a high dilution scale factor) are chosen by 
pfu/ml and ifu/ml for still more exact research of yield. 

You cultivate 5606 selected clones (5x105 cells), and make it again infected by the E1-E4 
adenovirus vector For example, it is possible foi\ El, E3 (nt28592-30470), and E4 
(nt32994-34998) field to be lost, and to use the vectors AdTG8595 and AdTG4651 which , 
contained respectively the cassette for object gene expression, the MLP-LacZ promotor, 
and the MLP-CFJR gejne promotor, instead of E1. As mentioned above, virus supernaftants ' 
are collected, a permissive cell (a system 1653 or 5606 production clone) is infected in the 
virus supernatant of a suitable dilution scale factor, and a potency pfu/ml ts investigated by 
counting a dissolution plaque in an agar. # Two clone^ called 5-19/1, and #5-38 show an 
one to 5x109 pfu/ml potency (titration is performed by these Very thing). The yield (ifu/ml) of ' 
an infectivity particle is evaluated by counting the infected cell which discovers an object 
gene. For this reason, the virus supernatant lobtained from 5606 clones infected in 
AdTG8595 is titrated by these very, thing, an adherent cell is fixed 48 hours after infection 
(PBS buffer solution which contained formaldehyde and 0,2% glutaraldehyde 2%), and 
production of a beta galactosidase is made to visualize by coloring matter X-Gal (for it to be 
1mg/ml among the PBS buffer solution with which the 5mM ferricyanide K, the 5mM 
ferrocyanide K, and 2mM(s) MgCI2 were added). The obtained potencies are 1010 and 
1011 ifu(s)/ml. 

Finally, a disadvantage crack, the manifestation of anaphase virogene is because it may 
produce the 'defect of the assembly of virion, although it is checked that there is nothing. 
Production of a fiber and penton investigates by Western blotting about the pellet of the 
infected cell collected after the cycle of freezing-defrosting. Some of antibodies (Henry et 
al, 1994, J.Wol.68, 5239-5246) to a fiber or antibodies (Boulanger et al., 1973, 
Eur.J.Biochem.39, 37-42) to a penton base, and cell extracts that are equivalent to the 
protein of 3microg using a peroxidase-labeling anti-rabbit antibody (Amersham, NA 934) 
after that perform analysis according to a standard technique. Visualization is performed 
using an ECL detection kit (Amersham, RPN 2106). By the data, when E1-E4 adenovirus 
obtained from two clones [ 5606 ] is obtained in 293 cells infected by the E1 -virus, it is 
shown that anaphase protein can be produced on near level. 

As a conclusion, 5606 clone #5-19/1, and #5-38 are E1 and E4 complementation systems 
which can make a duplex defective vector ampfify^^~th^^ pfu/ml, 
and the potency which is equal to large-scale production. 

Example 4: it is construction of the complementation system 9579 about E1 and an E2A 
function, the manifestation of E2A can be guided by tTA, and the latter is produced by that 



system' This example has indicated the complementary cell lineage which can perform 
growth of E1- [ which is obtained by the transfectipn of 293 cells in the vector pTG9579 
which performs the self-induction nature manifestation of DBP protein accordirtg to the 
same principle as a precedent ], and E2A-defective, adenovirus. 

1. Construction of vector pTG9579 A vector pTG9579 is built as follows. : 3' end of 
adenovirus 5 genome is isolated from production of the genomic DNA cut by Dral-BsmBI. 
Subcloning of the corresponding fragment is carried out all over the Smal part of a vector 
pUC19 (Gibco BRL), and the middle vector pTG9568 is obtained. It turns out that the halt 
codon of a DBP array has broken in Dral cleavage. It is restored by EcoRV of pTG9568 of 
genome mold and a fragment including the right array acquired from the suitable primer by 
PGR magnification, and installation between BamHI parts. pTG9571 is obtained. 
The cassette for a manifestation and SV40 of a neo gene (Colbere-Garapin et ah, 1981, 
J.Mol.Biol., 150, 1-14) which carry out linearization of the vector pUHD 10-3 by Hind III, 
process in a Kleriow fragment independently, and are directed by the initial promotor pA 
signal is inserted. In this way, after carrying out linearization of the obtained vector 
pTG9555 by Xbal and giving an operation of a Klenow fragment after that, cloning of the 
fragment which held the DBP array isolated from pTG9571 after processing in the cleavage 
and the Klenow fragment in Xhol and EcoRI is carried out. The Hpal-Xhol fragment 
(Klenow) finally isolated from pTG4659 which held the cassette for tTA gene expression is 
introduced all over the Xhol part processed in the Klenow fragment of the vector pTG9577 
made from the previous process, if it summarizes — latter: The array which carries out the 
code of the tTA transformer activator after that to a pCMV * promotor, and an SV40 virus 
the first cassette which consists of poly-A arrays, and the second cassette which consist of 
the antibiotic G418 resistance neo genes and the SV40 virus pA arrays under control of an 
initial promotor - and - The third cassette which consists of the arrays and the SV40 virus 
pA arrays which carry out the code of the adenovirus 5DBP protein under control of a 
pCMV* promotor be included. 

Production of the functional DBP protein by pTG9579 may be checked with temporary 
transfection to the inside of 293 cells. If it says simply, it will transfect by the vector of 
Smicrog by the calcium phosphate method, and 1x106 cells will be cultivated after that 
under existence (1microg/(ml)) of a tetracycline or under absent. Cells are collected four 
days after transfection, a cell pellet is processed with the dissolution buffer solution (50mM 
Tris-HCI, 1mM MgCI2, 1mM EDTA, 5mM KCI, 150mM NaCI, and 1% Triton X-100) of 
100microl, and protein is dissolved. 7micro of protein extracts I is dissolved in the 
5%beta-mercaptoethanol content Tris-glycine addition buffer solution, and PAGE 
electrophoresis is given 8 to 16% under denaturation conditions. Adenovirus DBP protein is 
made to use and visualize DBP proteifTfbTa specific antibody (Reich et al., 1983, Virology, 
and 128,480-484;, for example, mouse monoclonal antibody alpha72KB6-8) and a 
peroxidase-labeling sheep anti-mouse immunoglobulin antibody (Amersham;NA 931) by 
Western blotting, after transferring to a nitrocellulose membrane. An ECL kit (Amersham, 



RPN 2106) performs visualization. The result shown by drawing 12 , shows that it is 
produced in 293 cells by which DBP protein was temporarily transfected by the vector 
pTG9579 from a manifestation decreasing under existence of a tetracycline, adjusting. 
2. Production of complementation system 9579 3x106293 cells are transfected .using the 
plasmid pTG9579 of 20microg (Gibco-BRL transfection kit; reference 530-8120SA). It is a 
clone G41 8 It chooses under 600microg [ // ml ] and tetracycline 1 microg/ml existence, and 
examines about those ' capacity to make DBP protein produce with the above-mentioned 
Western-blotting, technique. Among those, 20%, when obtained by gmDBP6 system under 
existence of dex ) artiethasone, DBP of an amount detectable on . near level is discovered, 
and two are ca|led #7-44 and #7-32 among those. The latter system is a reference system 
for the complementation of an E2A function (Brough et al.', 1992, Virol. 190,624-634). It 
originates in the HeLa cell transfected by the manifestation cassette including the array 
which carries out the code of the DBP directed by the dexamethasone inductivity MMTV 
promotor. , ' 

You cultivate a DBP pdsitivity clone and make it infectecf in moi>=1 by adenovirus H5d1802 
which have a defect in an E2A function (Rice and Klessig, 1985, J.ViroL56,767-778). Two 
days after infection, serial dilution of the virus supernatant is collected and carried out after 
the dissolution of the cell ^y the continuation cyclp of freezing-defrosting, and it titrates by 
the permission system gmDBP6. ( Existence of virion is observed by the supernatant 
obtained from clone #7-44 and #7-32, and shows those capacity to compensate an E2A 
function. It experiments in the same type by the vector pTG9542 (E1- (LacZ), E2A-, and 
E3-). An infectivity particle is produced and these two clones show that a duplex defective 
vector is made to increase and amplify, and it gets. Furthermore, since it cannot increase by 
293 systems, these particles can check the absence of E2A-phenotype and the revertant. 
In the magnification experiment conducted by clone #7-44 infected by AdTG9542 virus, 
when titration was performed four days after infection, one about 125 times the 
amplification factor of this was shown. 
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